13 SEP 2006 1 Chem cal Conpounds That Contain Tocopherol as Well as At
Least One Other Pharnaceutical Active Ingredient The invention relates to
chem cal compounds that contain tocopherol as well as at |east one tﬂfﬁr
pharmaceutical active ingredient, process for the production of thegg 2006
chem cal compounds as well as their use as pharnmaceutical agents or
prodrugs. Wen using these chem cal compounds as pharmaceutical agents or
prodrugs, tocopherol exerts the action of an antioxidant; conversely, the
ot her pharnmaceutical active ingredient is preferably a non-steroidal
anti - i nf | abireatical Compewnnds (IKSATMDY3in Wheéapheiobas Wiel ke dt HBeaseOn¢ Qtleo t ocopher ol or
via a spacer. This "chem cally-attached conbi nation of two pharnmaceuti cal
active i ngreshsshiscal Aedullhgredigntnore effective as well as nore conpatible
derivatives. In the organismof the patient the pharmaceutical active
i ngredi ent and tocopherol are released fromthe conmpounds cl ai ned here by
nmet abol ic processes, such as the enzymatically catal yzed ester hydrolysis,
and said acti Y%‘efi&%ﬁ{i'éneﬂéfa% ?@{?n&ﬁ&?%:ﬁﬁ&lm&ﬁﬂr Eé?x‘?agn @%«gﬂﬁe cﬂgﬂv%ltl kngwn
actions. The incréase in erfectiveness 1s produce romthé optin zation of
t he physicochenm cal paraneters and. the. i nprove esor.pti on_produced
t her ef romclﬁﬁa‘“feﬁ&ﬁleﬁﬁgmcﬂ’ﬁwﬁlﬁ@%’f‘g’i‘?&e% W&‘Eﬁsg‘?ﬁté‘a pypd cfli’é’n(?@ﬁie?eal nervous
system (CNS). . The inproved conpatibility is primarily to be attributed to ,
the reductr@iragompeyadsss avelljap thgir use anptiapmegeniical agents g8 Rrod&ugsf or exanpl e, the
reduction of locally- induced toxic effects of the NSAI D conponents in the
gast r oi nt est i naWhenrusing thage nheskical gompownds as plosephieoticet agenfsoreredsegs, as wel | as
the reduction of the active ingredient concentration in the periphery by
i'ncreased to@iphiel eferts drEOtIOS ahAntidad OlSondddseSE fheA@RG ph@nlatewtidalidciian, t he
invention relates to a process for the production of the above- '
ingredient is preferably a non-steroidal anti-inflammatory agent (NSAID), which is

linked directly to tocopherol or via a spacer. This “chemically-attached combination of
two pharmaceutical active ingredients” results in more effective as well as more
compatible derivatives. In the organism of the patient;the pharmaceutical active
ingredient and tocopherol are released from the compounds claimed here by metabolic
processes, such as the enzymatically catalyzed ester hydrolysis, and said active .ingredient-
and toéopheml can then exert their known actions. The increase in effectiveness is
produced from the optimization of the physicochemical parameters and the improved
resorption produced therefrom and the uptake of the active ingredients by the central
nervous system (CNS). The improved compatibility is primarily to be attributed to the
reduction of possible, locally toxic effects, such as, for example, the reductioln of locally-
induced toxic effects of the NSAID components in the gastrointestinal tract by masking
the carboxylic acid function, as well as the reduction of the active ingredient

concentration in the periphery by increased uptake of compounds in the CNS.



menti oned chem cal conpounds as well as their use as pharnaceuti cal

subst ances or prodrugs for treatnent or prophylaxis of degenerative

di seases of the central nervous system such as Al zheiner's di seaseg SlEF%'UB
Body denentia, Parkinson's disease, Huntington's disease (chorea),

mul tisystem atrophy and other simlar diseases, such as also in the case of
di seases caused by TNF (tunor necrosis2factor)-alpha, IL (interleukin)- 1
beta, IL (interleukin)-6 and/or IL (interleukin)-8 or other infirmties such
as pain, diabetes, etc. Also and in particular, the use of the cheni cal
conmpounds accof®lrdrtians thefeventipn eirtesdn aiprpcessdopihe gipdpstin adthegbayaraceut i cal
agents for the treatnent of diseases that are influenced by radical stress,
such as i maltisemiscchsmarh] ¢ongponedsms vadlas yhedyst esphasmadeutical bubstancdsof | anmat i on,
of the digestive system of the vascular system such as | eukem a,

henogl obi peeREgyfor Bdathéit of PROPRALLY 6f ddgssdi@ive Fitelbeasf thbetii@l Agvusof the eyes,
such as in cataracts, are subjects of the invention. The chem cal conpounds

accor di ng d amf,rs%ch Lmegéﬂn@p%a{s@asé,qie%ﬁ:tmy%@@ﬁﬁb rkifRbn’s Bﬁ?a‘%&OdUCt ion of
ca e (0]

phar maceut agents for t treat ment “and prophyl axi s di seases in

whi ch infl i . /, i ] . Jhe.l t] th f
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detail. In several respects, inflammtory processes play an essential role
in the abdvketa, Hefiptederken)fcandia &y Enteriaukinies on afber dufirmities sigh 3Spai, wor ks, it was
postul ated that inflammtory processes only occur in the brain in the case
of dammage diabetehetd| AdsalamsiiaipartitBlaSER WO 06the 3hdypicalicompomidataegordihpteeher, it was
proven that the brain can be put into operation and maintain inherent

i nf | ammat diyenpswabspodudibn o pliupivadentutd agdnad for th lh@nimht oliaes aasas are

i nvol ved very decisively at the

influenced by radical stress, such as in diseases of the respiratory system, such as lung

inflammation, of the digestive system, of the vascular system, such as lenkemia,
hemoglobinopathy, of the ;onnective tissue, such as rheumatism, of the eyes, such as in
cataracts, are subjects of the invention. The chémical compounds according to the
invention are suitable expressly for the production of pharmaceutical agents for the
treatment and prophylaxis of diseases in which inflammations and/or oxidative stress
occur. The invention therefore comprises the production and the use of these chemical
compounds in the case of all conditions covered here by introductory clauses and
mentioned below.

Below, the medical background of the invention is explained in more detail.

In several respects, inflammatory processes play an essential role in the above-
mentioned neurodegenerative diseases. In earlier works, it was postulated that

inflammatory processes only occur in the brain in the case of damage to the blood-brain



begi nni ng of the disease and as the di sease progresses especially in the
case of Alzheiner's disease. This is confirnmed by a nunber of

epi dem ol ogi cal studies (MGCeer, 1992, Akiyana 2000). The thesis tkyys 2006
NSAI Ds have a positive effect on the course of A zheiner's disease is gﬂso
supported in that in the cortex of Al zheiner . patients and older control
patients, who had both neurofibrillar 3angles (NFL's) and 13-anyloid

pl aque, the estinmated nunber of synapses, determ ned based on

i mmunohi stochemi cal data or |oss of synapses, correlates nuch nore strongly
wi t h i nf | barmiemsi daterdpweves, it wahproygn thattthebipinesap he puioptoNpTtiomands- anyl oi d
deposits (Rogers et al. 1995). Even in the case of Al zheiner's disease,

i nf | ammat maintaie mbeieonisflanmawonmebeases. a sequel a of the danmage that sonetinmes
al ready exists. Nevertheless, the brain in the case of Al zheiner's disease,

as in several jtif AW ERMWG HatGhBARESTon proeiscd fredfi oW vedy dedfsivelySat the - 1N
ot her body regions offers a nunber of possibilities for inflanmations to

devel op ggﬁfgﬁ%oﬁﬁé sb3{ LRI BRsEARekUER.GRUARy BNEALRE oflamage than the

ori gi nal gi ca anges. I'n nany-cases, It 1s assuned that (3-anyloid

pl aques, ver, are naot. .necessarjly sufficient for.triggering and for
advanci ng%@%ﬁrﬁed?se%sed?égé%%qn%%ﬂe‘ifﬂ’(gnu%%eﬁr? & %}ﬂl,OP()l ?{%{ﬁ%ﬁi on reactions
~are a highl robabl e co enentary factaor at is also necessary for the
clini cal M@%ﬁﬁ?@ %Wn%wot@ée t%étl NS ve PP(’%‘%V%&GF%“&@%OUS t hat
the toxicity of 3-anyloid after the activation of conplenent proteins
occur ri ngcousefAlzlsimeres diseaseds slse supporipd nghatdn Bie cospradl Alzhgimgt patiegs4) |
Aggregated 13-anyloid is significantly nore toxic than -- nore readily
sol ubl e - ambeldaggnieg patchts, 3zhatmd bottl nebrofib@itar pagkis INETH)@and B-a8ERi2006 4
denonstrate in vitro that the conplenent protein C g enhances the

aggr egat i BIIQ?&T, %He‘eétixﬁﬁﬂﬂ Al e Btafdes Reteined B84 on TRtnS8&HEeTREC! al |y

i nport ant is considered that aggregated P-anyloid activates Cq

l(’léiu?cn)geet dith or l%?sgéf.)sxn@gﬁocoﬁewe c%%&g\étm% Gitn %ﬂﬁ?atﬁﬂ bl role in
generation i ition to anylol &,” I's closely associated with
with the presence of NFTs and B-amyloid deposits (Rogers et al. 1995).
Even in the case of Alzheimer’s disease, inflammation reactions are sometimes a
sequela of the damage that sometimes already exists. Nevg:rtheless, the brain in the case
of Alzheimer’s disease, as in several inflammatory diseases, such as asthma, arthritis, ...
in other body regioﬁs offers a number of possibilities for inflammations to develop
whereby said inflammations can then cause greater damage than the original pathological
changes. In many cases, it is assumed that 3-amyloid plaques, however, are not
necessarily sufficient for triggering and for advancing Alzheimer’s disease. In this
connection, inflammation reactions are a highly probable complementary factor that is

also necessary for the clinical picture to develop (Rogers et al. 1995). It is advantageous

that the toxicity of B-amyloid after the activation of complement proteins occurring in the
brine increases by up to 1000x (Shalit et al. 1994). Aggregated B-amyloid is significantly

more toxic than -- more readily soluble — non-aggregated 3-amyloid. It was possible to



i nfl ammat ory processes and the activation of the conpl enment system (Shen et
al. 2001). In the case of inflammatory processes, pro-inflammtory

cytoki nes, such as interleukin 1, tunor-necrosis-factor al pha of Vafai,\ﬁﬁﬁﬁmﬁ
cell types, are released as a response to corresponding stimuli (in 'ch,
for exanple, |ipopolysaccharide as well as various forns of cell stress are
included). In addition to the above-nedti oned neurodegenerative processes,
an el evated rel ease of the above-nentioned cytokines is associated with

vari ous di seases, such as, for exanple, rheumatoid arthritis, Paget's

di sease, olsmengitatoinivatro thaithe complemyrtipootein Glg enhanees thecaggeegationcdfrfoni ¢

myel ogeni c | eukem a, |oss of Beta cells, also as acconpanying

mani f est atdngyisid gWebsnéﬂﬂt kN1 9iEp e THiE Réenk)e@peciallgiimbert s if i0is tesatetdithitl S,

rheumat oid spondylitis, uratic arthritis, inflammtory intestinal diseases,

B T e e

allergicr cerative c anaphyl axi itis,

ast hna, nuscl e degeneration, cachexia, Reiter's syndrone, Type.l .and Type
|1 di abet eaé',esﬁeﬁilég?}iﬁ&hner"é F‘I?F@{Oﬂﬁ%ﬁ@‘?%st@r?%ﬂ‘ag‘é C%’FTIEF‘SSOF@‘@Hé‘ﬁﬁha,

arteriosclerosis, cerebral trauma, nmultiple sclerosis, cerebral malaria,
sepsi s, safmpatetyquieesses ridths hottatioy ptihe pemplemericystem {Birediet eld 26@yer and
nyalgia as well as infections with various viruses (HHV 1, HYV 2, HYV 3
CW, i nfl uenza Iy theusesf isfthenoatonyi proreesss, gina infampesory icytokiaes, sidheasi nvent i on
therefore also relates to the use of chem cal conpounds according to the

i nventi on iheficdkite1 B RR-REoPNPRIEGAHN R tARE HSrefcated & heabbR@ t he
above-nmenti oned di seases. 13 SEP 2006 5 In neurodegeneratl ve di seases,

Oxi dat | Ve (5L E&Bof SRl SRR 80ice I0PEl Al hIRRIARIrcd RSl il 1 the

initial stage ter 2002). A nunber of anatom cal,

phys ol 091 Ak @t LACHEThARL. 0" AIRALLES, AURRSAnbbA: FRARELALLIA e contra

nervous emis a W espec anage cduse rlg_%ll cal s:
the brai n CONSUTES A0S RSRL ALY ol SRR n WS b SR 50N tO
various diseases, such as, for example, rheumatoid arthritis, Paget’s disease, osteoporosis,
multiple myeloma, uveitis, acute or chronic myelogenic leukemia, loss of Beta cells, also
as accompanying manifestations of insulin-dependent Type I diabetes, osteoarthritis,
rheumatoid spondylitis, uratic arthritis, inflammatory intestinal diseases, respiratory
distress syndrome of adults, psoriasis, Crohn’s disease, 'aIlergic rhinitis, ulcerative colitis,
anaphy]axis, contact dermatitis, asthma, muscle degeneration, cachexia, Reiter’s
syndrome, Type I and Type 1I diabetes, rejection reactions, reperfusion damage. after
ischemia, arteriosclerosis, cerebral trauma, multiple sclerosis, cerebral malaria, sepsis,
septic shbck, toxic shock syndrome, infection-induced fever and myalgia as well as
infections with various viruses (HIV 1, HIV 2, HIV 3, CMV, influenza viruses, adeno
viruses and herpes viruses. The invention thercfore also relates to the use of chemical

compounds according to the invention for the production of pharmaceutical agents for -

treating the above-mentioned diseases.



nunbers, this neans a proportion of 20% of the total 02 requirenent at only
2% as a proportion of body weight. The result is an especially |arge
potential for radicals to develop. In this connection, it was denonsi cgt s
t hat several cellular conponents are altered by oxidative stress: Proteins
(Markesbery and Carney 1999), lipids (Sayre et al. 1997, Mntine et al.
1998, McKracken et al. 2001), nuclear as well as mtochondrial DNA (Mecocci
et al. 1994, Gabbita et al. 1998) and RNA (Nunonura et al. 1999) are -- as
repeatedly confirmed by literature - affected. Regarding preventive '
measures, the IrReyiRdegonrayve disgades; PHidatsiesiiess repiesenld ae esnemielly imporgnt st roke i s
very useful (Chen and Zhou 2001, Mattson et al. 2001). Al so, however,

radi cal ofacgebothompleuniisl (t#ESnd date (Bpttaticdetald2002hgA amohbeli ofanatbpial,t er

i schem a and have a harnful effect on the survival of nerve cells. The

cel | - bi ol gBysgelbgicdan@bdclididital pRIpetiies sipges iiad BpetiallPait coffiervas&t | onger

that the excitoxicity itself. In the course of |ipid peroxidation that

occur s LNy RUPAE fith rdsi o EAGHARNRABY SRR nPOAMERAmSYE" o

al dehyde 4-hydr.oxynonena McKracken et al: 200 I ch creates both

necrotic %}%m‘g@g%&% a'n?q(uﬁ? M oxgg i i?l 'coﬂ"l‘l Zron itcéthie %thré} Pd\ygrf@{)ﬁsg f x{g?essédhg t other

factors t In e acure phas can be posl enced to a

deci sive exient by substances that haye a ntiQxidative action (El Kossi
and ZakhafFRoRE: fh}ﬁ%ﬁ%@i@?ﬂ@% ' %/Bi’%f’ F&@ﬁzﬁﬁ%fﬂmea% Oﬁlyér}gﬁ"f }icant role
in the case of danmge caused by stroke both in the first hours and even
days | at ePropprtieniof hedy weiskt. rlagzasplsis amrespreially larggpatppiap fusadiglsy measur ement s
of the 8-hydroxyguanosi ne (80HG content, it was possible to confirmthat

el evat ed Gxvettpt il ¢his compsdionsit way demonstinted thiabsevenakcetifilapborhygringes ag: di sease
(Nunomura et al. 2001). The devel opnent of the main conponents of the two
nmost  r ecairedpylotiiiveisesssf Protdhe(Mirkesbery adil Saase 1990 lipidd(Safre atnil oi d

pat hol ogy and the tau- pathol ogy, are, as confirmed by several bibliographic
r ef er enceg997 MInGHS biyal NIBIOB, AVICK A ckemiQ BIE 20019, hublehMastdldR tnhiuRheddrRBS ( Pappol | a,

M A et al. 2002). Especially in the early |

' DNA (Mecocci et al. 1994, Gabbita et al. 1998) and RNA (Nunomura et al. 1999) are --
as repeatedly ;:onfirmed by literature — affected. Regarding preventive measures, the
reduction of oxidative stress to reduce the risk of stroke is very useful (Chen and Zhou
2001, Mattson et al. 2001). Also, however, radical oxygen compounds (ROS) are
produced during and directly after ischemia and have a harmful effect on the survival of
nerve cells. The cell-biological changes that result therefrom in most cases last longer
that the excitoxicity itself.” In the course of lipid peroxidation that occurs in the hypoxia,
toxic reaction products are produced, such as aldehyde 4-hydroxynonéna1 (McKracken et
al. 2001), which creates both necrotic and apoptotic cell death. Aléo, it is highly probable
that other factors that occur in the acute phase can be positively influenced to a decisive
extent by substances that have an aﬁtioxidative action (El Kossi and Zakhary, M. M.,

2001). Oxidative stress thus plays a significant role in the case of damage caused by

stroke both in the first hours and even days later with long-lived reaction products.



phases of Al zheiner's disease - even before the devel opnent of extracellul ar
P-anyloid deposits - it results in the intracellular concentration of

P-anmyl oid (Gouras et al. 2000). Since the oxidative stress is also 13 SEp 2006
especially pronounced during this early stage of the disease, a connection, -
for exanple, via netal ions that are bonded to 3-anyloid (Nunonura et al.
2001) or neurofibrillar tangles (Sayre6cet al. 2000) and that can then form
hydr ogen peroxide directly, is very probable. The mal function of

mtochondria is another explanation that can be readily docunented for the
radi cal st ress Byrmaeaswemants oEGe 8dwidraxy prrnasine(RQAi{e)epnfeat, i wasiposgibleto al .

2001). a-Synuclein, the protein that is also strongly prone to aggregation,
whi ch i s tcoefirnt teadleyadrtxidafivd stespatahetyogyly déatiRa ok Alvheimes’sdissesase, al so
results in the intensification of oxidative stress. In vivo studies and in

Vitro stugiNasom¥enalSTne). TRSdeRelbpdidt@f tHeinaid sGRFdRAR ST Meltho dnsgynucl ein,
confirmthat oxidative stress is an early and very marked, detectable

paraneter L : of . Par ki ' i Li al . 2002,
Vinen ot dpebebify eI ROhe il SELERN B (1aEGRIE st bl

above- nenti gned di seases.in the area. of neurodegeneration, oxidative stress
can resul (PARICEYY V@:fﬁ%ﬁ%&ﬁﬂﬂﬁg%& SPard P ngEphie F%ﬁ?“%?ﬁ@ﬂ%%‘&l“é?%‘é’i‘%,
inflanmation of the lungs, cerebral edemas, henorrhagi c and non-henorrhagic
13 SEP 200eunncptiphwih exidafing stressdRappollatMokect alji28@hs Espasiallyhethg£etly i ¢ nucous
menbr ane, the pancreas, cirrhoses, |eukem a, henogl obi nopathy, sepsis,
various f gihassof Athhainet’s discsst Fesen befemchd devslopnibsted eesacellulin®amyioidt | on

system such as inflammation of the kidneys, renal insufficiency, diseases
of the supEsdd NG RRMRNAHE Sntraslfflarddnd AR I P AmIIDR (BORSEQNIWDG),  Such as
cataracts, Eé make a signifi%ant con?f?bu??%n?iéniﬁ%(géveﬁgpnent %f di sease
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disease, a connection, for example, via metal ions that are bonded to p-amyloid
{Nunomura et al. 2001) or neurofibrillar tangles (Sayre et al. 2000) and that can then
form hydrogen peroxide directly, is very probable. The malfunction of mitochondria is
another explanation that can be readily documented for.the radical stress that occurs so
early in an enhanced form (Hirai et al. 2001).

a-Synuclein, the protein that is also strongly prone to aggregation, which is the
focal point of the pathology of Parkinson’s disease, also results in the intensification of
oxidative stress. In vivo studies and in vitro studies, even sometimes not directly
associated with a-synuclein, confirm that oxidative stress is an early and very marked,
detectable parameter in the development of Parkinson’s disease (Migliore et al. 2002,
Munch et al., 2000, R'oghani and Behzadi 2001).

In addition to the above-mentioned diseases in the area of neufodegeneration,
oxidative stress can result in arrythmias, myocardial infarction, arteriosclerosis,

inflammation of the lungs, cerebral edemas, hemorrhagic and non-hemorrhagic



associated wth a quite pronounced gastrotoxicity. In the case of

| onger-lasting treatnents, it results relatively often in irritations of
the gastric nmucous nenbrane, in gastric bleeding as well in the forﬂgtﬁ&l
of ulcers. NSAIDs are the second nost commbn cause of gastric and dudd 005
ul cers. The bl eeding that occurs can be life-threatening. This fact
represents a significant problem since in the case of neurodegenerative

di seases, alnost only longer-termtreatnents appear useful. NSAIDs, such as
i buprofen, occupy prom nent positions in statistics in pharnmaceutical agent
si de ef f etfarctions, such apsiroke, discasee oRthw SEBIGE mmdowsauamiahnegfhelanidredsne on  t he
side effects of NSAI Ds, 16000 people die fromnecrosis every year in the

U S. A (Y9bihbseselenimia, h8@63lobidspatiey) sipsisceitiouns foenls by dibbdtex; sttads e, the toxicity
of several ibuprofen derivatives is significantly | ess conpared to

i bupr of enrdabiisi diglaselof tl%@QérktxorP@sfé’ﬁﬁEﬁdBQ@ﬂlfﬁMﬁlﬂﬂbh%elﬁfﬁ}e?g g Ds is an
em nently advant ageous and reali'stic possibility for treating degenerative

di seases

ant 1 oxi dafieySeERE ey by Qo Rk e s 403] A30E AR, 1 BB Bays

prom sing a pro ch, as already.nenti ess e effectlveness of
Dhe twio 1SICERSCORRS, % niake A ieliics ttﬁoa*fﬁa%“{%f%etﬁwﬁ‘gmﬁmfgwem OFFISE "t hese
active substances in particular the NSAID, can overcone the bl ood-brain
barriers me’ec&ﬁh@@urﬁeﬁmetmvaémﬂw y to a very linted extent. A strategy
for inmproving the passage of the bl ood-brain barrier is the formation of
prodrugs, i.e. Thelonptumdse ohean-si¢reidekiniidaflsmmetonndyga(NSAIDSESor no

bi ol ogi cal acti vi ty. Only by netabolic processes are the actual active

i ngr edi entsociateéasthd, quita pronbvnced gastibtogitity e ketht chdeerf tonged-lasting( Al bert, 1958).
The cl ai med conmpounds represent so-called "Carrier- Mitual Prodrugs,” i.e.
NSAI D andirbagembar Rkulatlaldly 6@a idedititdnealile SRS RGcdus ifenfdife i

gastric bleeding as well in the formation of ulcers. NSAIDs are the second most cominon
cause of gastric and duodenal ulcers. The bleeding that occurs can be life-threatening.

- This fact represents a significant problem, since in the case of neurodegenerative
diseases, almost only longer-term treatments appear useful.

NSAIDs, such as ibuprofen, occupy prominent positions in statistics in
pharmaceutical agent side effects. In a report in the New England Journal of Medicine on
the side effecfs of NSAIDs, 16000 people die from necrosis every year in the U.S.A.
(Wolfe et al. 1999).
| As can be confirmed by literature, the toxicity Qf several ibuprofen derivatives is
significantly less compared to ibuprofen (Lolli et al. 2001).

As mentioned above, the use of NSAIDs is an eminently advan’gageous and
realistic possibility for treating degenerative diseases of the central nervous system.
Substances that have an antioxidative effect, such as Vitamin E and others, also represent

a promising approach, as already mentioned. Nevertheless, the effectiveness of the two



t he ot her conponents according to the invention. To be able to vary the
properties of the conpounds to a greater extent, derivatives also according
to the invention were represented supplenenting the two-conponent prodrugs
Wi th a spacer between the active ingredient groups and thus a 13 SEP 2008
t hr ee- conponent prodrug. Not only resorption and CNS accessibility, but

al so the extent and speed of hydrolysi8 can be nodified by the spacer.

Chem cal conpounds of general structure | as racenates, enantioners as well
as diastereoners as well as in the formof their physiologically harm ess
sal t s and teeimeat sitfegics spibus Binitgd inythiat shees aciiye wathskangess, adeiticuban theonpounds wit h
al cohol s, are subjects of the invention. These conpounds are distinguished
in that a NSWDyesesiciodale tRCHIbyEbiaigia@tkiremd can RePintoxsie OBIS ondistotadeapher ol

"Toc" therein optionally are Iinked to one another via one one or nore
spacers B agraldepg to formula R-AtB'rn 0"Toc (1) via an oxygen atom 13
SEP 2006 9 Radical Rrefers to the unchanged portion of the variable

phar maceut i cal i P i ' . TQ@ #r s HB% ‘%H (1f the
partial struct & ?Sg}a&eﬁﬁ f%re{lr;:l%@%lé g%/\ﬁﬁgig%%g:ﬁ b(l)or § bgﬁ h%ESi ﬁé‘r Y é=ff X) can
thus be attrjbuted to the, pharmaceutical actiy i ngr.edi ent that is used. R
symbol i zed NS at G @H}péﬂmqsﬁgatémselly%liw@ﬁlog YLty 19 viglogicelactivitet yi sal i cyl i c
acid, diclofenic acid, ibuprofen, indonethacin, ketoprofen, nefenam c acid,
napr oxen 42nly hemetahalicrrpeesses ateche agiel agiive Iegplienta ralsasede anbiipeAngheUCt s of
i ndonmet haci n, whereby the CON partial structure is replaced formally by
- CH2N, as ewett themsctian (ddbeot, 2958)wHbe dhimed vemphatds remaesonirspicalied(faniis- r epl aced
formally by -CH(OH)- .or by -CH2-. The abbreviation Toc refers to a
t.ocopher yIMitaglireadmgs, Ni. syNSAIDRInd tétophderd] dah'be regarded in each case as carriers of
the other components according to the invention. To be able to vary the properties of the
compounds to a greater extent, dertvatives also according to the invention were
represented supplementing the two-component prodrugs with a spacer between the active
‘ingredient groups and thus a three-component prodrug. Not only resorption and CNS
accessibility, but also the extent and speed of hydrolysis can be modified by the spacer.
Chemical compounds of general structure I as racemates, enantiomers as well as
diastereomers as well as in the form of their physiologically harmless salts and solvates,
especially hydrates as well as addition compounds with alcohols, are subjects of the
invention. These compounds are distinguished in that a pharmaceutical active ingredient

“R-A” as well as tocopherol “Toc” therein optionally are linked to one another via one

one or more spacers B according to formula

A 0
R/ \ﬁBﬂn’ \Toc

)]

via an oxygen atom.



mean H or nmethyl. As can be seen fromthe following fornula, three
asymmetrical C atons are present here, consequently there are eight

di astereoneric forns. Al diastereoners as well as m xtures thereof
according to the invention are to be clained. R. CHs HCHs H CHa cHA3 SEB00s
f vwCH R The invention conprises the chem cal conpounds of general
formula | with respect to all possibl® racemates, enantioners as well as
di astereonmers. |If an acidic or basic partial structure is present in the
conpounds of fornmula I (e.g., derivatives of nefenamc acid or diclofenic
aci d), their piRgdicelDpiaaid the naghangedpogiiniod ther warighle pharaiacaica acive t hi s
invention. In addition, the invention also conprises solvates, especially
hydr at es isgrelliadt oatainlea ddi sirame Ry DM ¢ thecpantid wtmstsurk < AScandelsh@sn kdei r
physiologically harmess salts. 13 SEP 2006 10 For all radicals that can

occur in SEwehPSODIRREAH (5= canihs bé M8futedto thd fhahRdcdStical §ie t hat their
nmeani ngs are independent of one another: A stands for C=X, SO, X or CH2,

wher eby X - .aS or NR (with n> 1) or Sor NRr (wwth n =0), B
refers tolﬁﬁgﬁgﬁzﬁ%ﬁﬁge'-RQ-Y, in which Y stands for C=X, SOmor C(XR3)R4, n
means 0, 1, 2, ef.er stands for 1

3 .5 or 6.and .is bl - or Jdn.

or 2 (preferab Mﬂépllgeﬁ é}h%n?“g?r t“—f a(%i @dxcals ot ﬁs%ﬂ)’ $‘§§ e a‘f’é%(]i?%léﬁl&r ably a
Cl -C6-al kyl . radical), .an aryl .radical, a Het radical or an aryl or Het
adical t R8> fislofiicrsisd {uproerindegetiagiacketonrpier e igpamic egid cproxen as

well as derivatives thereof, especially reduction products of indomethacin, whereby the

CON partial structure is replaced formally by —CHuN, as well as ketoprofen, whereby the

keto-carbonyl group is replaced formally by —CH(OH)- or by —CHo-.

The abbreviation Toc refers to a tocopheryl radical, in which R’, R’” and R*”’
mean H or methyl. As can be seen from the following formula, three asymmetrical C.

atoms are present here, consequently there are eight diastereomeric forms. All

diastereomers as well as mixtures thereof according to the invention are to be claimed.

- o ¥ W eH, M. OH,  cH
Toe = CH,

18
The invention comprises the chemical compounds of general formula I with
.resp.ect to all possible racemates, enﬁntiomers as well as diastereomers. If an acidic or
basic partial structure is present in the compounds of formula I (e.g., derivatives of
mefenarnic acid or diclofenic acid), their physiologically harmless salts are also subjects
of this invention. In addition, the invention also comprises solvates, especially hydfates
and alcohol addition compounds, compounds I as well as their physiologically harmless

salts.



R2 stands for an al kyl ene, arylene or Het spacer or, however, conbinations
t hereof, whereby the latter are |inked to one another either directly or

el se-via the function that is defined above as A or via the grouping

X. -A-XP. The spacers can be defined analogously to the radicals "alkgfp 7006
"aryl" and "Her." o and p stand for O, 1 or 2; they can be the same or
different. R3 and R4 stand for H a Cl@ o-al kyl radical (preferably a

Cl -C6-al kyl radical), an aryl radical, a Het radical or an aryl or Het
radi cal that is bonded via a Cr-C6-spacer (preferably C1-C3). Al kyl

radi cal s are d&pyaibudigsls Hpteascgekron sevictr plagesesushlss subshiment By'dnedidd or
cyclic, saturated or partially unsaturated with double and/or triple bonds,
unsubst i t ute thaotheirsndagingt at éllependait df @as incoliee: pl ace, preferably with F, d,
Br, CN, NO2, NR6R7, CHO  SOmal kyl, OR6, COR6, COOR6, COCOR6, or CONR6R7. |If

the al kyl radi Qadtarﬁ@ﬂir@d)ﬁ,sbf}i R @00@herddy more than one substituent, the
latter can be the sane or different. The al kyl radicals are preferably

nmet hyl , ethyl, Xp{eﬁrﬁge{%ltsd)sso&ﬁig?'@i%ﬁf%gj Orsg'[%mnt@‘[ﬂh&zeb -butyl, cyclopropyl,

cycl opentyl or cytlohexyl. of "an finsubstituted phenyl
radi cal or a phenyl radical .t hp%t 5 substituted in at | east one place,
preferably vmt‘ﬁ"fﬁz%éfséf)}h%f?“m eﬁk‘;, CF3, N2, NR6R7, CHO, SOmal kyl, OH,
OR6, COR 6, COOR6, COCOR6, CONR6R7, CSNR6R7 or aryl or that is

Het - substi t ut ed. Thia WhehY|standgifos §=Xc 8mive C(E¥RIBNsed wi th addi tional cycl es.
The Het radical refers to a saturated, unsaturated or aromati c nonocyclic or
bi cycl i ¢ het er oameehs @ 1cBHdumndr and ispréferably 0, ilpZomenbers, with at | east one
het eroatom preferably nitrogen, oxygen and/or sulfur, and which optionally
i's provided W tdsténdk fereichr 2qprel@gyg) i ¢ conpound or heterocyclic conpound. R6

and R stand for H a C-Co-alkyl radical, preferably a d -C6-al kyl

radical, an R! stands for H, a C;-Cyg-alkyl radical (preferably a C;-Cg-alkyl radical), an aryl
radical, a Het radical or an aryl or Het radical that is bonded via a C;-Cg-spacer
(preferably C;-Cs).

R? stands for an alkylene, arylene or Het spacer or, however, combinations
thereof, whereby the latter are linked to one another either directly or else via the function
that is defined above as A or via the grouping X,-A-X,. The spacers can be defined
analogously to the radicals “alkyl,” “aryl” and “Het.”

o and p stand for 0, 1 or 2; they can be the same or different.

R? and R* stand for H, a C;-Cqp-alkyl radical (preferably a C,;-Cs-alkyl radical), an
aryl radical; a Het radical or an aryl or Het radical that is bonded via a C;-Cg-spacer
(preferably Ci-Cs).

Alkyl radicals are defined as hydrocarbons that are unbranched, branched or
eyclic, saturated or partially unsaturated with double and/or triple bonds, unsubstitutéd or

substituted in at least one place, preferably with F, Cl, Br, CN, NO;, NRR’, CHO,

SO,atkyl, OR, CORS, COOR®, COCORS, or CONRPR’. If the alkyl radical contains



aryl radical, a heteroaryl radical or an aryl or heteroaryl radical that is
bonded via a Cr-C6 spacer, preferably C1-C3. In addition, the invention
relates to a process for the production of the chem cal conpounds qfa SEP ZﬂUE‘
general formula (lI). For the production of the conmpounds of type I-1
according to the invention with A = COand n = 0- these are

O acyl tocopherols in these conpounds -1idi fferent nmethods can be used. In
principle, two variants are available; on the one hand, the esterification
of the tocopherol acid by direct reaction with a corresponding free

car boxyl i encae than onepsubstifvensi thelatthagad be thessame i diffeoant.r Bacalkyd madidalt d5¢  phenol
derivative of tocopherol with an activated carboxylic acid derivative.

Bel ow, t hesderalsly inaiitys, etityd, ppod dsdpespyl, butpbrieobdet aett-buthB cpibprdpdb 12 R-AB
O-Toc O furA=CQundn=0: R O ,Toe ()) (I-t) [for A=COand n = 0:] A

Starting fyQepdntig of ERBobERAAIDOXYl i Cc acid, the synthesis of the clained
conpounds Cgf@Tg}ge I-1 C)Z?g be carried out by reaction with a tocopherol. R"

? OCH3 HGB Mﬁdi%ﬁds%?én%s%&%ﬁ?ed pl'gﬁ?l radfikalRBr 93115}{& raficH thitis! ) D agram
substituted in at least one place, preferably with F, Cl, Br, CN, alkyl, CF;, NO,, NRSRT,
CHO, SOgalkyl, OH, OR®, COR®, COOR®, COCOR®, CONR®R”, CSNR®R” or aryl or
that is Het-substituted. The phenyl radical can be condensed with additional cycles.

The Het radical refers to a saturated, unsaturated or aromatic monocyclic or
bicyclic heterocyclic compound with 5 to 10 ring members, with at least one heteroatom,
preferably nitrogen, oxygen and/or sulfur, and which optionally is provided with a fused
carbocyelic compound or heterocyclic compound.

R® and R’ stand for H,a C1-C10-alkyl radical, preferably a C;-Cg-alkyl radical, an
aryl radical, a heteroaryl radical or an aryl or heteroaryl radical that is bonded via a C;-Cs
spacer, preferably C;-Cs, |

In addition, the invention relates to a process for the production of the chemical

compounds of general formula (I).

For the production of the compounds of type 1I-1 according to the invention with
A = CO and n = 0 - these are O-acyltocopherols in these compounds — different methods

can be used. In principle, two variants are available; on the one hand, the esterification of

the tocopherol by direct reaction with a corresponding free carboxylic acid and, on the
other hand, the acylation reaction of the phenol derivative of tocopherol with an activated

carboxylic acid derivative. Below, these variants are presented in more detail.




For exanple, the follow ng procedures are suitable for these variants: A 1)
The reaction is carried out in the presence of an organi c condensi ng agent.
Exanpl es of suitabl e condensing agents are dicycl ohexyl carbodii m de (E§§9
carbonyl - diimidazole (CDI), thionyldiinidazole (ThD) and T3"SEP 2006
1- hydroxy-] H benzotri azole (HBT); A 2) The reaction is carried out in the
presence of an inorganic condensing agent, for exanple an inorganic
anhydri de, such as phosphorus pentoxide or an inorganic acid halide, such
as phosphorus oxychloride. A 3) The reaction is carried out as an

aci d-cat al ya ensation reaction. For this gurpose, the addition of
catalytlcﬂann of Tea non- oxi di zi ng, strong aclguis suitable. This can be
both of an inorganic nature (e. Gura-CGeRLb:at EF b?ﬂﬁic acid) and of an
organic nature (e.g., benzenesulfonic acid or toluenesulfonic acid). In this
process, the Lontinuous removal of water that i§“Broduced in the
condensation reaction, for exa l?ﬁlé SEP 29@? 13 by azeotropic
distillation and separation wt e 9 ~a‘wat er separator, has proven
its val ue, )| epent atj on can he perfornmed either in an inert solvent or
sol vent m'“-*)tﬁi ing Hpm;thtieq %?Ib%wé@"éﬁl thegyathesis of the clayaedroapsands ofo| vent .
Because of the reactivity of the conponents as well as the solvent that is
used, theTyplel cambeicarried ont kstreatiionaith 410cephe®$50C, whereby the reaction is
carried out according to A or usually already at |ow tenperature (in
‘general at roomtenperature), andusug|ly relatively drastic conditions are
necessary for the esterificawomga agrdi nd 6% [2)Ne H{D %hi s applies
primarily f r varr"a'fﬁt‘3 ce g ai,i ve separation
of the wawér aus necessary gé£~ se”of the generally relatively | ow
reactivity of carboxylic acids, ugsually carboxylic acid derivatives are
used in the acylation reactions The nmethpds that are clainmed below are
referred to in that a derivative of the carboxyllc acid with higher

Diagram 1.

For example, the following procedures are suitable for these variants:

A1) The reaction is carried out in the presence of an organic condensing agent.
Examples of suitable condensing agents are dicyclohexylcarbodiimide (DCC), carbopyl-
diimidazole (CDI), thionyldiimidazole (ThDI) and 1-hydroxy-1H—benzoﬁiazole (HBTY;

A 2) The reaction is carried out in the presence of an inorganic condensing agent,
for example an inorganic anhydride, such as phosphorus pentoxide or an inorganic acid
halide, such as phosphorus oxychloride.

A 3} The reaction is carried out as an acid-catalyzed condeﬁsation reaction. For
this purpose, the addition of catalytic amounts of a non-oxidizing, strong acid is suitable.
This can be both of an inorganic nature (e.g., concentrated sulfuric acid) and of an |
organic nature (e.g., benzenesulfonic acid or toluenesulfonic acid). In this process, the

continuous removal of water that is produced in the condensation reaction, for example



reactivity is used. This activated conpound can also be formed in situ by
the derivative not being isolated fromthe reaction m xture but rather
being further reacted directly with the nucl eophile tocopherol to formthe
cl ai ned conpounds of structure I. o | Ix"OH R"™ I{I AktivierunglQ §# 205
HCH3H CH CH3 + Toc-OHOIl \ CH R ZROR (l-i) D agram?2. [Key:
Activierung = Activation] 13 SEP 2006 1314 Exanpl es of the process for the
production of the conpounds of type | according to the invention with A =
COand n = 0 are cited below. BI) The ester synthesis that originates from
an aci d halyiadetropicsiisidllayyoreandaepalationhidr thel eidaxd aacial sépacanogBas-praved itshat 1 s
performed in the presence of a base (usually triethylam ne,
tri et hyl arjame/ 4- di met hyl am nopyri di ne, pyri di ne,
pyri di ne/ 4-di met hyl am nopyri di ne, N-nethyl - nor phol i ne, Huni g base) has
Implementation can be performed either in an inert solvent or solvent mixture

‘optionally, however, even in the absence of a solvent. Because of the reactivity of the

components as well as the solvent that is used, the reaction is carried out at —10 to 250°C,

whereby the reaction is carried out according to A) or usually already at low temperature

{(in general at room temperature), and usually relatively drastic conditions are necessary

for the esterification according to B) or C): this applies primarily for variant C), since

here a continuous distillative separation of the water is necessary.

B) Because of the generally relatively low reactivity of carboxylic acids, usually

carboxylic acid derivatives are used in the acylation reactions. The methods that are

claimed below are referred to in that a derivative of the carboxylic acid with higher

reactivity is used. This activated compound can also be formed in situ by the derivative

not being isolated from the reaction mixture but rather being further reacted directly with

the nucleophile tocopherol to form the claimed compounds of structure 1.

R OH

1Aktivierung ‘
R™

(H)

Diagram 2.

[Key: Activierung = Activation]



proven its value especially well. For the production of acid halide,
different reagents of inorganic nature (e.g., thionyl chloride) or organic
nature (e.g., oxalyl chloride, or 2,4,6-trichloro-1,3,5-triazine) cag

used, whereby the activation by neans of 2,4,6-trichloro-1,3,5-triazidn&Pid08
in particular also very good for the synthesis of esters in the single-pot
process, in which primarily the acid ghloride is produced and then directly
further reacted. B2) As an alternative, the target conpounds can be produced
by acylation of tocopherol by neans of an acid anhydride. This reaction is
optional |y caFxdmgdesoaftthagprotess foe theddoducton of the chyaeinds of typexbanpbrdingyr i di ne.

As acylating reagents according to these nethods, both pure anhydri des of

the phar pahe iivesitdn witthat-a00and s Vet cial kEloved anhydri des, preferably
anhydrides fromthe pharmaceutical substance and carboxylic acid nonoester,

are suitable. B3 pfﬁédéé&} bytheRis thdd SrigindteSROmGATBAMAAS: —Qflsutab{fgn hci®y

reesterification: hi s process, an eaS|Iy cl eavabl e es (for exanple

methyl ester or et h%%gﬁtoiém%ﬂ’o%kdé" dEhQ! Er? Eth% %‘éé&?c% Wa%E'se

t ocopherol. 13 SEP ef nal e 'S stlngU|shed in
that first the phengl tlon i.s. deprot n tocpphero[ and the
phenol ate that is 6 Mae %1 PRg e %ﬁ&é‘i‘e@ eﬁ{yéawlﬂgpyg@gqeegm,ng t ar get
conmpound by reaction with an activated acid derivative (in partlcular acid

chloride or acid arf¥ydinedefimetylamninerysiding Miseniy!-marpholine,Hisig basebhasnent s
apply for conpounds wth X=C0 and n =0, i.e., for esters. Derivatives in

whi ch the radical “piovangpreberspecaliy well. Fhethe pivdnctidnnfetiddnBdear e nmade
accessi bl e anal ogously to processes that are generally known, as they
different reagents of inorganic nature (e.g., thionyl chloride) or organic
nature (e.g., oxalyl chloride, or 2,4,6-trichloro-1,3,5-triazine) can be used,
whereby the activation by means of 2,4,6-trichloro-1,3,5-triazine is in
particular also very good for the synthesis of esters in the single-pot
process, in which primarily the acid chloride is produced and then direetly
further reacted.
B2)  As an alternative, the target compounds can be produced by acylation of
tocopherol by means of an acid anhydride. This reaction is optionally
carried out with the addition of a base, for example pyridine. As acylating
reagents according to these methods, both pure anhydrides of the
pharmaceutical substance as well as mixed anhydrides, preferably
anhydrides from the pharmaceutical substance and carboxylic acid
monoester, are suitable.
B3) Production of the claimed compounds of type 1 by reesterification: in this

process, an easily cleavable ester (for example methyl ester or ethyl ester,

but also thioester) is reacted with tocopherol.



are to be found in standard works, for exanple in ~Houben-Wyl: Mthoden der
Organi schen Chem e [ Met hods of Organic Chem stry],' Georg Thienme Verl ag,
Stuttgart. In addition, it is possible subsequently to derivatize the
previously described carboxylic acid esters. This includes in partiijgusgrngs
the reduction of the -COOToc-partial structure to -CH2OQ oc. Thi s subsequent
derivatization thus represents a vari aft of the direct etherification. The
conpound R-CH2CH can produce, for exanple, a reduced formof a biologically
active carboxylic acid. The conpounds of structure | according to the

i nvention withB#) a An pleereaive itestinique is distingmishey if thehfitshibe phenotin@mesomct i ve
ingredients (in structure |, the unchanged portionis referred to as R),
spacer (B) and tocdpldgirobnatddhi théopkagkandfthd pieaclaabfangotsced anthbe carri ed
out in different ways and in various sequences. The necessary reacti on st eps

are dependent on tdaﬁ%eamgtmetdéﬁegp%naﬁg e URPSurAbySEAHEh With ah -
particular on "A" and spacer "B. hese reéeaction stéps conprise the

processes of oxidat] pmc{ &édvgﬂvekﬁ#;‘aﬂculaﬁl \é&g)‘}i:‘{de%‘cr%&%ﬁh&ﬁndesl kyl ati on,

etc., that are vveII nown oones protective
groups, in particular _ stand d dro and m._no prote can

al so be necess‘éﬂ}}é cf'{'?g {’1% ﬁéfnﬁﬂ%? X F% €0 8}”8 @#ectl ve
group, for 13 SEP 2006 16 exanp Ie a _hydroxyl function in corrbl nation with
the benzyfrdg o lpi-adonestcss lawvaamle@thi%éhfgﬁaéwbl A senEsERIs PR PhibgplBler red. In
t he di agram bel ow, several variants are shown for the production of
conpounds functiofis emanyderacenssibleanslogensty to progesses thal dregenertlly dmowhastheyr , and do
not limt the scope of the invention to the latter. In general, it should

be not ed alad bé fouhdin standaidi voorks, fdn ekumnple o fidubeeWeydkt Medmdar éer frequent |y
used. It follows fromthe above that the conditions in any case are sel ected

;s u g h t Eglt ?ﬁ%ﬁ?:s@l%r@ﬁﬂﬂ@maﬁoﬁmgﬁm CheMifry) 0 GebAaFHiSde Weildp, Shepmel ves,
o In addition, it is possible subsequently to derivatize the previously described
carboxylic acid esters. This includes in particular the reduction of the -COOToc-partial
structure to —~CH,Otoc. This subsequent derivatization thus represents a variant of the
direct ethertfication. The compound R-CH;0H can produce, for example, a reduced
form of a biologically active carboxylic acid.

The compounds of structure I according to the invention with n = 1 is carried out.
formally from the components active ingredients (in structure I, the unchanged portion is
referred to as R), spacer (B) and tocopherol. The linkage of these components can be
carried out in different ways and in various sequences. The necessary reaction steps are
dependent on these substituents in compounds of structure I — in particular on ‘A’ and
spacer ‘B.” These reaction steps comprise the processes of oxidation, reduction, ether
cleavage, acylation, alkylation, etc., that are well-known to one skilled in the art. The use

of protective groups, in particular standard hydroxyl and amino protective groups, can

also be necessary; the use of the p-methoxybenzyl group as a protective group, for



internol ecularly nor intranolecularly, or that only one of the existing
functions of the bifunctional conponents is derivatized. It can be

achi eved, on the one hand, that reaction conditions, such as reaction
tenmperature, solvent, auxiliary base or auxiliary acid, catalyst andd 8P 2006
reaction tinme, that are as favorable as possible are carried out by
selection, or by wusing suitable proteétive groups. The use of protective
group techni ques can be carried out both with isolated product and in the
reaction m xture; the same also holds true for the cleavage of the

pr ot ect i vexagrpdipbydroxy! funstioretctoibinativmyith the brozyl repdwpcasiau@mgrooups  ar e
indicated for the sake of clarity. In many cases, however, this technique
cannot beproedctivé gratigds esptcially geefewsd.t o one skilled in the art when protective
groups are required and wth what protective group the best results can be

achi eved wi th {hge ghyam deRwTdbwtdl QBrids ark BROwAS ﬁphﬁgﬁrod%@ti&i(@fm' e of working
With protective groups is also cited in the synthesis exanples. In

addi tion, c&x%po%gﬁyi d]('lgge %Ql{aﬁtg aliehﬁgd 819& F&Q%&%ﬂgﬁ ihﬁ%{.fﬁltryan%rho%%ﬁ ji]‘ﬁﬁttfzeon of the
i ndi cat ed conponent(s) 1s necessary.-In I'ch ¢ases this 1's necesSary and in
what way an agtivation can be carried out are known to one skilled in the
art. The ﬁ‘i‘f’??f}g ._HWePtéonthl?slf‘fgqre, if necessary, with the aid of known

conversion reactions. 13 SEP 2006 17 Diagram 3 _bel ow shows various variants
for the produchygsacak itsheyld be poted thabiythroisationp hifgnetiognl deeiyaHEEAEs wit h
spacer conponents). H +Toc-OH Toc-OH tBX B~X > HIBX 1 nq n-B~O Toc.
X, t B- r B~-Oifguently BseﬁBjttthHc)ws frem thef abave et thabonditiods in Fy CdserarRsledtedR- A- X R- A- H

such that the corresponding components are not reacted with themselves, i.e., neither

intermolecularly nor intramolecularly, or that only one of the existing functions of the

bifunctional components is derivatized. It can bé achieved, on the one hand, that reaction

conditions, such as reaction temperature, solvent, auxiliary base or auxiliary acid, catalyst

and/or reaction time, that are as favorable as possible are carﬁed out by selection, or by

using suitable protective groups. The use of protective group techniques can be carried

out both with isolated product and in the reaction mixture; the same also holds true for

the cleavage of the protective groups. In the reaction diagram, no protective groups are

indicated for the sake of clarity. In many cases, however, this technique cannot be

eliminated. It is known to one skilled in the art when protective groups are required and

with what protective group the best results can be achieved with the given formulation of

the problem. An example of working with protective groups is also cited in the synthesis

examples. In addition, it should be noted that optionally primarily an activation of the

indicated component(s) is necessary. In which cases this is necessary and in what way an

activation can be carried out are known to one skilied in the art. The activation 18

possible, if necessary, with the aid of known conversion reactions.



X -B-HRAtBt Toc E X -B X' Toc-OH Toc-OH +Too- OH +Toc-OH Vertahren D
HfB-rB~X., +R-A-X _ RAllr- B~ " HBXB~-X' E +tR A-HfBXB,, X* 66 f1 L 61 X
Jn-1 JJn't A B, R Toc: X, X, X': geeignete Abgangsgruppen (konnen sowohl
gl ei cher als auch unterschiedlicher Natur sein) [X, X, X': Suitabl g3l gavif
groups (can be both of the same nature and of a different nature] Diagram
3. [Key: Verfahren = Process] A varidnmt of the nultistage synthesis of
conmpounds of type | with n z 1 represents - as the diagramshows - the
primary formati on of the spacer-tocopherol adducts. The subsequent reaction
with the acti vPiagrag 8belewtshowsvarions variantsdfor tht poductidnad sodh ‘thaei-cal R and

thus in conmpounds | according to the invention. In addition, in this variant
C, it cancthpimeniy@odlickt (ddgiposhizdvivhipader ebmphirngpnponents - active ingredient
to be introduced or spacer- spacer conponents - the |eaving group carries
and which of the used;ggypounds the accept or function takgs over (see
processes gand~g2—Am = 'ﬂfgﬂ’a Y€ °;5rocl§ Foap Pe <¢5—SEP 2 . I8 found
in variant h this case, t active ingrédients and spacers &fe |inked
to one anot her and ultimtely onky reacted th tocopherol. Another
differentiation in nmethods DL D2efalyen€ar £.ingg out anal ogously to process
C that is described above. The reackion stfeps that are necessary for

l'i nkage of the individual conponentstare dependent on the existing
substituents in the co‘hb’bunds i nvol ved, whereby pri rr%d*ﬁl y acyl ation

reactions X-B-H 5 R,A\f\BT o X- BX
+ +

Toc-OH ‘ Toc-OH

+ Toe-0H + Toc-CH
: Verfahren D

HfB’]: ?\ __tRAX R-A-X TB T \ H-I}B/:l: 1B\X“ +RAH  y TB 1::3.\)(“

A, B, R, Toc:
X, X', X" geeignete Abgangsgruppen {konnen sowohi gleicher als auch unterschiedlicher Natur sein)

[X, X’, X”: Suitable leaving groups (can be both of the same nature and of a dlfferent
nature]

Diagram 3.

[Key: Verfahren = Process)]

A variant of the multistage synthesis of compounds of type I with n = 1 represents
— as the diagram shows — the primary formation of the spacer-tocopherol adducts. The
subsequent reaction with the active ingredient. results in the introduction of radical R and
thus in compounds I according to the inventiou. In addition, in this variant C, it can then
be distinguished which of the components — active ingredient to be introduced or spacer-
spacer components — the leaving group carries and which of the used compounds the

acceptor function takes over (se¢ processes Cl1 and C2). An alternative procedure can be



and al kyl ation reactions play an essential role. The reaction schene can be
carried out analogously to the nethods that are described in the
literature. The latter are known to one skilled in the art and do naot need
any further statement. The reaction schene can al so be carried out ild §iRel006
way that the two-conponent internediate stages are forned only in situ and
then, without isolation fromthe reactjigon mxture, can be further reacted.
General assessnents relative to suitability or preferability of one of the
descri bed synthesis variants is not possible. The selection of the suitable
process r doldrin agriamed, I thas casé, rfioshattive iagradieaiddiahd $pacas afehiekédgwneed starting
materials or the access to the latter and the protective group techni ques

that are ne&A&SALYitinkdlelf 38l réR&A withBcdpheRs SARMhS Bt RAHIRIEhiBbE are
generally known or commercially avail able; unknown educts can be produced

anal ogous I}ydl @?rl%{&tg Icéag%ut%gﬁigggﬁgﬁo pldiEsst: ﬁia’t”ﬁqje&‘?ﬁg s t ¥ el be

synt hesi ze rom-t corrponent s un & react i on
condi tions h_here el.ds o ed conpound
Fooul t . paterdingt Bk Sahdor b ot B ety SmfonehB S BEHEENET o T ype
wth ACO n =1 and B = O CH2CO , key steps of the synthesis of the clained
conpounds eBisiiRgFubstitaenis,iniihe @KWO&P%BVQIYFWW%%P%WP“ Y pRYatiQnI§EchiNBe cl ass

sel ected for this purpose or the cited exanples are used, however, only for
i || ust r at ianéhalkyhetiorolgactionsrplay ag esshsial role ntheowagtion schegERapbOGuTiddowthei 1 sC ope.
The subsequent statements can al so be assigned to the substituted
deri vat i vesaloghuskyad ihe nuathoudsthet atendescritvedlinf the Hteranme. The it ar&kiidvr' tboc f or A=
CO11) B = OCH2CO and RO T( "Toc n=1 O
one skilled in the art and do not need any further statement.
The reaction scheme can also be carried out in the way that the two-component
" intermediate stages are formed only in situ and then, without isolation from the reaction
mixture, can be further reacted. General assessments relative to suitability or
preferability of one of the described synthesis variants is not possible. The selection of
the suitable process rather arises, i.a., from the availability of the required starting
materials or the access to the latter and the protective group techniques that are necessary
in each case. The necessary starting materials are generally known or commercially
available; unknown educts can be produced analogously to the known compounds.
The claimed compounds can also be synthesized directly from the three
components under suitable reaction conditions, although here, i.a., lower yields of the
desired compound result.
Based on compounds of structure 1-2, which are compounds of type | with A =
CO, n = 1 and B = O-CH;CO, key steps of the synthesis of the claimed compounds below

are to be explained in more detail. The substance class selected for this purpose or the

cited examples are used, however, only for illustration, without limiting the invention to



(1-2) [Key: j Fur =far and=and As a spacer, a glycolic acid conponent is
present in conpounds 1-2; this conponent can be introduced in a different
way corresponding to the above-di scussed variants (protective groups are
not indicated at this point), for exanple by Reaction of activated Igi §ifollitc
acid or of free glycolic acid according to one of the processes, described
under Al -A3, with tocopherol and subsgquent O acylation by reaction with
the active ingredient R-COOH or an activated derivative thereof (= variant
Cl) Primary reaction of a-haloacetic acid, or an activated derivative, such
as, for ¢hemrpbre, Thelssisoquset stitetents das aldydraassignedfto thesubstityted derhviabes
reactivity of the two halogen atons, only an acylation with tocopherol and
subsequentdiredtiyydr atiithaninof mbdificatioas.boxyl i ¢ aci d function of the active

i ngredient nolecule are carried out here wunder suitable reaction conditions

" by reaction with the free active ingredient (R erﬁg in the presence of a

base (= vari agf 1T I3t&EP 2006 20 Primary acyl atijon of the active

i ngredi ent nol ec Ieﬂgy reacti on o REEH or an ﬁ:e St derivative with
glycolic acid and gubsequent O acyl &5¥UHEH " ocopfkrol® urffler 'SGi t abl e
reaction conditions or after prior actlivation (variagt,D)o Esterification
of the active ingredient by alkylation reaction with a-haloacetic acid or a
derivati Vfl(é}f??t is not activated, however, and subsequent acylation of the-
tocopherol (‘variant D2). Here, i.a., an activation precedes the second step.
Starting fgomeshe educts that are used in Cor D a direct reaction of al

und = and

As a spacer, a glycolic acid component is preseat in compounds I-2; this
‘component can be introduced in a different way corresponding to the above—discusseq
variants {(protective groups are not indicated at this point), for example by

» Reaction of activated glycolic acid or of free glycolic acid according to one of the
processes, described under A1-A3, with tocopherol and subsequent O-acylation
by reaction with the active ingredient R-COOH or an activated derivative thereof
(= variant C1)

* Primary reaction of a-haloacetic acid or an activated derivative, such as, for
example, o-haloacetyl halide; because of the varying high reactivity of the two
halogen atoms, only an acylation with tocopherol aﬁd subsequent alkylaﬁon of the
carboxylic acid function of the active ingredient molecule are carried out here
under suitable reaction conditions by reaction with the free active ingredient (R-

COOQOH) in the presence of a base (= variant C2).



conponents can also be carried out. The variants that are discussed here are
shown in Diagram4 below. 0 0 O .Tac-o~ P HOO H _ HO-OToc X~O TOC +Too-oH X
Il a* H +RCOON Ct Verfahren C Cq \/ (( wivt, z.rt\es +R—COC]\I+Base P%%Elﬁ
ROOXJ OO HOO HOX ADH -~ R O- ,.Toc +Toc-OH \n/ 11 O +Toc- OHI 2006
+R- 000H+Base O +R-COOHtBase + Toc-COH +Toc- OH DX Verfahren DD2 o OO

HO ,~, ,H+R-000H RyO- ,HR ]~ '"020-,,(:),H +R-000H X~ ~H (b xw.
akEViert~ O B O Drivat, a.B. RCOX) 0 0 R, Toc: Definition |aut Anspruch
X: geeignete AG?arKM/\PPe (v.a. Halogen) [R, Toc: Definition according to the

claim X Sui t Bidherylzegutiongoighieoathivé fge:didns molvatle ¢ MaktiobiaRHICDOH or an
activated derivative with glycolic acid and subsequent O-acylation of tocopherol

under suitable reaction conditions or after prior activation (variant D1)

 Esterificatton of the active ingredient by alkylation reaction with a-haloacetic
acid or a derivative that is not activated, however, and subsequent acylation of the
tocopherol {variant D2). Here, i.a., an activation precedes the second step.
Starting from the éducts that are used in C or D, a direct reaction of all
components can also be carried out.

‘The variants that are discussed here are shown in Diagram 4 below.
0 0 o
Toc-OM )
HO\)'L O/H i__..). HO\)LO Toc X \)'LD/TUC + Toc-OH x\/ﬁ\o/H
+b§\f?l?ﬁﬂisr@ Verfahren C @ + R-COOH + Basa
erivat, 2.B.
R-COX) '
s}

m\)OL H o x\/u\ H
° HTO\)LO/TUG - °

+ Toc-OH - + Toc-OH

+ R-COOH + Base 0 + R-CCOOH + Base

+Tog-0H + Toc-OH

Verfahren D
0 0 0 o
Ho\)J\ H _ +RCOOH R o\)J\ H R o\)l\ H GO0 x\/l-k H
o g e e
0 0

{bzw. aktiviertes
g_eéivat, 2.B, Base
03)

A, Toc: Definition laut Anspruch
X: geeignete Abgal:lgsgrgppe {v.a. Halnge'_n) R
IR, Toc: Definition according to the claim

X: Suitable leaving group (see also halogen)]

Diagram 4.



13 SEP 2006 21 [Key: bzw aktiviertes Derivat, z.B.... = or activated
derivative, e.g., ... Verfahren = Process Bel ow and under Experinents, one
of these synthesis strategies (D2) - this time taking into consideration
protective groups - is explained in nore detail based on the exanpjngga@§
al so Diagram 5). No preference of the process conpared to one of the "other -
descri bed nethods or el se anal ogous ppgcesses can necessarily be deduced
from this, however. In the case of the build-up of these doubl e carboxylic
acid esters according to the nethod that is presented under Experinents,
the first [K¢ep is the linkage of the acidic active ingredient with the
spacer. The production of these active ingredient-glycolic acid esters is

pOSSib|e_%Mw.ﬁ&%ﬁﬁéﬁmﬁhﬁnzﬁhﬁ.ébk%&ﬁ%&@ﬂmﬁ%ﬁ@&%%ﬂupVhi|e the use of free a-
hal oacetic acid can |lead to the formation of undesirable by-products, the

use of a VegReun g&%§1 protected carboxylic acid function has proven its
val ue. Wth respec{ to the additional synthesis steps, a protective group
can be selected that can be cleaved under very mld reaction conditions.
For exanple, a suitable benzyl ester fulfills this requirenent, since such
esters, experience shows, can_be cl eaved sel ectively. For_ the production of
the O acyl at edBgipyas nades Exgeryaes, pneaf these synthesis fiategics fDYmethistisagmect i ve
active ingredient, for exanple the corresponding NSAID, is mixed with air
auxi | i ar y tdkangentoanskiddngiontphetedve lgooupb atiseexphingd it hmre desaif msedoeh the convert ed
by reaction wth bronpacetic acid benzyl ester into the correspondi ng
O acyl at edxgupleqbdeaisaddidgramt Dy NobiefGteA IO pracksfédriparddie ohydfftagenol ytic
cl eavage of the protective group and subsequent
other deseribed methods or else analogous processes can necessarily be deduced from
- this, however.
In the case of the build-up of these double carboxylic acid esters according to the
method that is presented under Experiments, the first step is the linkage of the acidie
active ingredient with the spacer. The production of these active ingredient-glycolic acid
esters is possible by, for example, the alkylation reaction. While the use of free o-
haloacetic acid can lead to the formation of undesirable by-products, the use of a
compound with protected carboxylic acid function has proven its value. With respect to
the additional synthesis steps, a protective group can be selected that can be cleaved
under very mild reaction conditions. For example, a suitable benzy] ester fulfills this
requirement, since such esters, experience shows, can be cleaved selectively.
For the production of the O-acylated glycolic acid benzy] ester, a solution of the
respective active ingredient, for example the corresponding NSAID, is mixed with an’

auxiliary base, and then the carboxylate anion that is formed is converted by reaction

with bromoacetic acid benzyl ester into the corresponding O-acylated glycolic acid ester.



activation of the carboxylic acid function, for exanple by conversion into
the corresponding acid chloride, which is possible, i.a., by reaction of
the free carboxylic acid wth 2,4,6-trichloro-1,3,5-triaizne and

N- net hyl nor phol i ne, the three-conmponent prodrugs that are clained h&? SER A6
be obtained by esterification with tocopherol. EE 01110 R OH + HO-O 1 Ph
RIl If/O/ Il /\Ph HZ PD-C 0 O ay@mo /LL\ AMvierung RT Ga C o 0 Q
" 'N ' T\NIYZB. mt NfNROOH HCHe HCH CHg C CHg HO ~

+N- Met hyl norpholin R+ Base + 4-Dinethylam nopyridin 8111 R® CFi3 H CHe H
CH3 GH3 O | \ A€kiehe Rydrbenolytio'thavagd oRthe Prateptimmgtoup and subsequent

activation of the carboxylic acid function, for example by conversion into the
corresponding acid chloride, which is possible, i.a., by reaction of the free carboxylic acid
with 2,4, 6-trichloro-1,3,5-triaizne and N-methylmorpholiﬁe, the three-component
prodrugs that are claimed here can be obtained by esterification with tocopherol.

Q 0]

. o
/['L + HO\)L PN —————» R O\)J\ H,,PD-C
0

. 8]
9 Altivierung R O\/U\
0\)L A > \lr c
o O
o o N &
z.B. mit \"/ \I/ i GH,
: N\'¢N m e H oM Hy O GH,
! . 1, */WMCHa
Ho
+ N-Methylmorpholin R

+ Base + 4-Dimethylaminopyridin

N
o R
Diagram 5
[Key:}
Aktivierung = Activation -

+N-Methylmorpholin = +N-Methylmorpholine

+ Base + 4-Dimethylaminopyridin = + Base + 4-dimethylaminopyridine



[ Key:] Aktivierung =Activation +N Methylnorpholin = +N- Met hyl nor pholine +
Base + 4-Di nethyl am nopyridin = + Base + 4-di nethyl am nopyridine 13 SEP 2006
23 Depending on the substitution pattern, the conpounds of type | that are
described as well as their precursors can be further functionalized
according to processes that are known in the literature. These 13 SEP 2006
derivatizations conprise the processes of oxidation, reduction, ether

cl eavage, acylations, alkylations, et@&3, that are well-known to one skilled
inthe art. In addition to the carrier-1linked prodrugs, conpounds that can
be regarded as_ bi oprecursors, i.e., that can be cgnverted by non-hydrolytic

met abol i zat i onDEPARGIERS the HOSWUHMHRALSHS thksomppunds o BPe b b e descHbedir ugs or

el se directly into active ingredients, are also clainmed. The conmpounds that
are cit ed 2zbwelhas theis poashsporscampe fusiherf fundtiopalizgd ecastding orpisdeesses that are

bi oprecursor-carrier prodrug; the scope of the invention, however, is not to
be |im t&dowminthe Htesatwype Thdsa eleiedtigations comprisetthaprotssselog sgidhtionny t he NSAI D
ket oprofen is an option for, for exanple, derivatization; by reduction, the

latter capeda@idi0Bmer defakd)byliiRs, GhiylRDRQREY, MEht 2R WwaRlowdl 1o OhS Skili 0 2
met hyl ene grouping. In the organism’ the benzophenone structure can be

further produced by oxidation of the benzhydrole or di phenyl methane partial
structure. € production of such conbi ned bioprecursor-carrier prodrugs is

i ages. S nce eyt o @oeuinitpRd ontodlt bef Gadamuin 2 °"
hydr ogenation step,. it _is advantagegus to perform the reductjon of the
ketone in quregu@préglee_., that can be converted by non-hydrolytic metabolization into the
corresponding two- or three-component prodrugs or else directly into active ingredients,
are also claimed. The compounds that are cited below are only examples of this type of
combined bioprecursor-carrier prodrug; the scope of the invention, however, is not to be
limited to this scope.

The keto function that is present in the NSAID ketoprofen is an option for, for
example, derivatization; by reduction, the latter can be converted into the corresponding
alcohol or else into a methylene grouping. In the organism, the benzophenone structure
can be further produced by oxidation of the benzhydrole or diphenylmethane partial
structure.

The production of such combined bioprecursor-carrier prodrugs is possible by
reduction reaction, which can be carried out in different stages. Since the synthesis

- sequence that is described contains a hydrogenation step, it is advantageous to perform

the reduction of the ketone in this stage.



13 SEP 2006 24 0 CHs 100 9 i i OHH3 CH3 OH OH Aktivierung |Aktlvl emg
+Toc-OH +TOOOH OH CH3 Ha OTGc O\ I \ Toc O Figure 4. Exanpl es of

conbi ned bi oprecursor-carrier -prodrugs of the ketoprofen [Key:]
Aktivierung = Activation Exanples of Strategies for the Synthesis of @g%FI 5
Two- and Three- Conponent Prodrugs The invention is explained in nnré JW
bel ow based on the enbodi nents for i@dl enenting the invention. These

exanples are used only for illustration, w thout, however the scope of the
invention being limted to this scope. 13 SEP 2006 25 Process for the
Synt hesi s of Two- Conponent Prodrugs in the Exa of

NSAI D- Tocopher ol - Esters Si ngl e- Pc(’)t Process:

Aktivierung l
+ Toc-OH l

OH CH,

O
- ™Toc
[¢]

Figure 4. Examples of combined bioprecursor-carrier —prodrugs of the ketoprofen

[Key:]

Aktivierung = Activation

Examples of Strategies for the Synthesis of Novel Two- and Three-Component

Prodrugs

The invention is explained in more detail below based on the embodiments for
implementing the invention. These examples are used only for illustration, without,

however the scope of the invention being limited to this scope.



1.3 equivalents (2.80-4.85 mml) of the respective carboxylic acid is
suspended in 40 m of acetonitrile, mxed with 0.33 equivalent (0.72-1.24
mol ) of 2,4,6-trichloro- 1,3,5-triazine as well as 1.1 equival ents
(2.37-4.10 mml ) of N-nethylnorpholine and stirred for 2.5 hours atj3 8inifl6
tenperature. After 1.0 equivalent (2.15-3,73 mmol) of a- tocopherol

(di ssolved in about 5 ml of absolute dschl oronethane) and catal ytic anounts
of 4-di methyl am nopyri di ne are added, the reaction batch is heated to 45-50C
and stirred at this tenperature until conversion is as conplete as possible
(reaction noni Pocésatprithe Symdesis ob TwbHlompoaye PradmgmiatiogiExxampte diLC) .  For

wor ki ng-up, the solvent is distilled off in a vacuum and the residue is
taken UpNSAIDITRbsHeEkieane. The organi ¢ phase is washed with 2M

hydrochl oric acid and saturated sodi um bi carbonate sol ution, then washed
neutral w th wat et pappopLe-dried with saturated sodium chloride sol ution;
after drying on anhydrous sodium sulfate, the solvent is distilled off. The

t hus obt ai ned ude prod | s-the ified. for, ex . b s of

col utm chr omat 0g r ﬁudﬁﬁ?n%l%%oé‘iésggl@nﬁ%esﬁe?e%eeca ]a)ﬁfy @@g?%ﬁis 58¥pefq§%r}fles pective
carboxylic acid is converted wth the aid of on of. the standard processes,
i.e., forg%wiﬁgﬁt%g}nlﬁr%ﬁ&%&%}iwuw cgh/ '%?%P]inﬁ’é) Q§r2=doé'§F OI0¢ch| ori de,
into the corresponding carboxylic acid chloride. The crude product that is
obt ai ned &315etﬂa¥lh@a9r‘@§b45i Iohequvatantif28/ el bmmobeof dsmathylmarpholige pedt | y or
after purification (preferably by distillation) for acylation of the

cor r espongthrreg forZ:b dopb ki reofieergperatarel AfBEP.02Q0fvale2621 1GcHTMMmOL))of aFor

acyl ation, the activated carboxylic acid and the nucl eophile are brought to

reaction joBogHaR QHbIARE i/atRats ¥ beMNsoRIDUAISohR 1ARe ) 238 thia§AE ¥BBkned f OF
exanpl e dichl oronet hane, tetrahydrofuran, dioxane,” di nethylformam de,

acetonitrile,.. or. the || in the presenc .aln i LEary~base. (preferably
triethyl a?rtll Aﬁ—glIrgarthyrtljzi,ngllnéﬁyriﬁ@;ne_areo%idle(?;, r%gﬁ ﬁe§1, ﬂm%a%L iffkaftdth 45 30% 5P s%n(eB

at this temperature until conversion is as complete as possible (reaction monitoring by
means of thin-layer chromatogram = TLC).

For working-up, the solvent is distilled off in a vacuum, and the residue is taken
up in dichloromethane. The organic phase is washed with 2M hydrochloric acid and
saturated sodium bicarbonate solution, then washed neutral with water and pre-dried with
saturated sodium chloride solution; after drying on anhydrous sodium sulfate, the solvent
is distilled off. The thus obtained crude product is then purified, for example, by means
of column chromatography.

Two-Stage Synthesis:

One équivalent of the respective carboxylic acid is converted with the aid of one
of the standard processes, i.e., for example by treatment with thionyl chloride or oxalyT
chloride, into the corresponding carboxylic acid chloride. The crude product that is

obtained after the reaction is completed can be used either directly or after purification

_(preferably by distillation) for acylation of the corresponding nucleophile (e.g., a-



after an acylation catal yst (preferably 4-dinmethyl am nopyridine) is added.
Bel ow, sone exanpl es of conpounds that can be produced in this way are
cited: Exanple 1. Hy HNCCH HCHa HCHa CH CH H o CH CCH HZC
Active ingredient conponents: NSAID: Dexibuprofen Antioxidant: a-Tdc3fhéiiol
Reaction tinme 43 hours Appearance: Light-yellow viscous oil Purification
Col um chr omat ogr aphy: Stationary phage: Silica gel, Mbile phase:
Di chl or omet hane/ Petrol eum ether (Ratio: 10/1) Elenentary analysis: CH
Rel ative to C42H6603 C d. 81.50% 10.75% (618.99) Fnd. 81.31% 10.95% IR
(KBr) 175 locopheroll/Srqr@cylata (16 acimated carbory\iRid SRIGhS IR pElPai2 GfBigh 7
Rel ative S Values [ppm] Miltiplicity Identification Intensity

to reaction in approximately equivalent amounts in an inert solvent (for example

dichloromethane, tetrahydrofuran, dioxane, dimethylformamide, acetonitrile, or the like)
in the presence of an auxiliary base (preferably triethylamine or pyridine) — optionally
after an acylation catalyst (preferably 4-dimethylaminopyridine) is added.

Below, some examples of compounds that can be produced in this way are cited:

Example 1:
HS
RO of™  H_OH M OH  cH,
CH, "u,/\)\/\)’\/\/l\m_Ié
O
CH,
’]\/@)\A’ CHs
HC

Active ingredient components: NSAID: Dexibuprofen

Antioxidant: a-Tocopherol
Reaction time 43 hours
Appearance: Light-yellow viscous oil
Purification Column chromatography: Stationary phase: Silica gel, Mobile phase: .

Dichloromethane/Petroleum ether (Ratio: 10/1)

Elementary analysis: C H-
Relativeto  CyaHgs03 Cld. 81.50% 10.75%
(618.99) | Fnd. 81.31%  10.95%

IR (KBr) 1751 cm™
MS (€T) 619.5 (M+1)*

"H-NMR (CDCls)




7.35 d,J=8.0Hz 2H Phenyl-H 7.12 d,J=8.0CHz 2H 3.98 q,
6.6 Hz 2H 4- CHZ ( Chr oman)

Phenyl -CH-CH3 2.52 t, J

-CHZ-CH(CH3)2 2.03 S 3H 1.67 S 3H 5- CH3i

2-CH3 3-CHzZ (Chronan),

CH, CH2 4xCH3 0.91-0.82 M 18H (Tocopherol

Phenyl - CH CH3,

J

7- CH3, 8- CH3,
-
Si de Chai n)

2.47 d, J
1.96-1.02 M 27H - CH2-

7.1 Hz 1H
7.2 Hz 2H

A ey

CHZ- CH( CH3) 2

1.64 S 3H

Example 22 HH HC CHa HCHHCHa CHa  H CHa CHa CHa 13 SEP 2006 28
' Relative
& Values [ppm} Multiplicity Identification
Intensity
7.35 d,J =80Hz 2H
Phenyl-H

712 d,J=80Hz 2
3.98 qJ=71Hz 1H Phenyl-CH-CHj;
2.52 t,}J=6.6Hz 2H 4-CH; (Chroman)
247 d,J=72Hz ZH —CHz-CH(CHj,')z
2.03 S 3H
1.67 S 3H 5-CHj, 7-CHj3, 8-CH3,
1.64 S 3H
1.23 S 3H 2-CH3

3-CH; (Chroman),

Phenyl-CH-CHj,

1.96-1.02 M 27H
-CH,-CH(CH3;),, CH,
CH,
4 x CH3
0.91-0.82 M 18H (Toéopherol Side Chain)
-CH,-CH(CHj3);
Example 2:
H CH, M CH, OH
- WCH

H
! CH,
H,C o
K GH,
. O
T =
HiOs 0



Active ingredient conmponents: NSAID: Naproxen Antioxidant: a-Tocopherol
Reaction tinme 40 hours Appearance: Yellow viscous oil Purification Colum
chromat ography: Stationary phase: Silica gel, Mbile phase:
Di chl oromet hane/ Petrol eum ether (Ratio: 4/1) Elementary Analysis C Hj SEE 2006
Rel ative to C43H6204 (642.97) Cd. 80.33 %9.72 % Fnd. 80.27 %.10.02." % qR
(KBr) 1749 cmi M5(Cl) 643.5 (Mrl)"' 'HBNVR (CDC13) Relative S Values [ppni
Multiplicity Identification Intensity 7.82-7.70 M3H dd, J=8.4Hz;J=1.8
7.55 1H Naphthyl-H Hz 7.18-7.13 M2H 4.14 q, J = 7.1 Hz 1H Phenyl -CH CH3 13
SEP 2006 29 Relative S Values [ppn] Miultiplicity Identification Intensity

Active ingredient components: NSAID: Naproxen

Antioxidant: ~ o-Tocopherol

Reaction time 40 hours

Appearance: Yellow viscous oil

Purification  Column chromatography: Stationary phase: Silica gel, Mobile phase:

Dichloromethane/Petroleum ether (Ratio: 4/1)

Elementary Analysis , C H
Relative to Cy3Hg204 (642.97) Cld. 8033% 9.72%

Fnd. 80.27% 10.02%

IR (KBr) 1749 cm™
MS(CI) 643.5 (M+1)"
TH-NMR (CDCl,)
. ' Relative
& Values [ppm] Multiplicity Identification
Intensity
7.82-7.70 M 3H
dd, J=84Hz;1=18
7.55 1H Naphthyi-H
Hz
7.18-7.13 M | 2\
414 TR TSz " Phenyl-CH-CH;




3.92 S 3H -0C113 2.51 'Y 2H 4-CH2 (Chroman) 3-CH2 (Chroman), 2.14-1.00 M
26H Phenyl -CH CH3, CH, CH2 2.02 S3H 1.76 S 3H 5-CH3, 7-CH3i 8-CH3, 1.72 S
3H 1.20 S 3H 2-CH3 (Chroman) -- - 4 x CH3 0.88-0.82 M 12H (TOCOph%@"%Echﬂe
Chain) Exanple 3: ¢H HCOCHB HCHHCHCHa \ H OHOCOCHy , O
Cl \ / Active ingredient conponents: NSAID: |Indonmethacin Antioxidant:

a- Tocopherol Reaction tine 40 hours 1% SEP 2006

Relative
& Values [ppm} Multiplicity Identification
Intensity
392 S 3H -OCH;
251 t' 2H 4-CH; (Chroman)
3-CH; (Chroman),
2.14-1.00 M : 26H
Phenyl-CH-CH;, CH, CH,
2.02 S 3H
1.76 S 3H ' 5-CHs, 7-CH3, 8-CHs,
1.72 S 3H
1.20 S 3H 2-CHj (Chroman)
- : 4 x CH;s
0.88-0.82 M 12H
(Tocopherol Side Chain)

Example 3:
CH,
H,C o 5% H JCH, K CH, CH
Q “u,/\}'\/\)\/\/l\CH
. _
o A o, Oy
N
Eo .
Gl
Active ingredient components: NSAID: Indomethacin

Antioxidant: a-Tocopherol

‘Reaction time. - 40 hours



30 Appearance: Light-yellow viscous oil Purification Colum chromatography:
Stationary phase: Silica gel, Mbile phase: D chloronethane/ Petrol eum et her
(Ratio: 10/1) Elenentary Analysis C H N Relative to C48H64CI NG5 G d.3 g@;@g%
%8.18 % 1.76 % x 0.3 Cl112C12 Fnd. 72.89 %8.25 % 2.18% IR (KBr) 1752,1
cm-1 M5(Cl) 770.4 (MF1l)' 1H NWR (CDC 3) 13 SEP 2006 31 Relative 6 Val ues
[ppm Multiplicity Identification Intgnsity 7.68-7.61 m 2H Phenyl-H
7.49-7.43 m2H 7.08 d, J = 2.6 Hz 1H Indole-114 6.91 d, J = 9.1 Hz 1H

| ndol e-H7 dd, J=9.1Hz;J=2.6 6.68 1H Indole-H6 Hz 3.93 s 2H | ndol e- CH2- COOR
3.82 s 3HAppEdritce2. 54 t,Lightyefo® vidcodhdi- CH2 ( Chr oman)

Purification Column chromatography: Stationary phase: Silica gel, Mobile

phase: Dichloromethane/Petroleum ether (Ratio: 10/1)

Elementary Analysis C H N

Relative to CgHs,CINOS Cld. 7288% 8.18% 1.76%
x 0.3 CH,Cl, Fnd. 7289% 825% 218%

IR (KBr) 1752, 1686 cm™

MS(CI) 770.4 (M+1)*

"H-NMR (CDCl3)



2.45 s 3H Indole-2-CH3 2.05 s 3H 1.90 s 3H 5-CH3, 7-CH3, 8-CH3, 1.85 s 3H
1.83-1.67 m2H 3-CH2 (Chronman) 1.62-1.02 m21HCH CH2 1.21 s - 3H 2-CI 33
(Chroman) 4 x CH3 0.88-0.83 m 12H (Tocopherol Side Chain) 13 SEP 2006 32
Example 4: CH HC\ CH HCO CH CHa O CH CH 0/ CH Active ingredient
components: NSAID: Ketoprofen Antioxidant: a-Tocopherol Reaction tildeSEPs006
hours Appearance: Light-yellow viscous oil Purification Colum

chromat ogr aphy:” Stationary phase: Sili3¢a gel, Mdbile phase: Petroleum
ether/Diethyl ether (Ratio: 3/1) Elenentary Analysis CH Relative to
C45H6204 Cd. 78.57 %9.11 %

Relative
0 Values [ppm] Multiplicity Identification
Intensity
7.68-7.61 m 2H
Phenyl-H
7.49-743 m 2H
7.08 d,J=2.6Hz 1H Indole-H4
6.91 d,J=91Hz 1H Indole-H7
dd,¥=91Hz;J=26
6.68 1H Indole-H6
Hz
3.93 8 2H Indole-CH,-COOR
3.82 s 3H -OCHj;
2.54 t,J=6.6Hz 2H 4-CHjy (Chroman)
2.45 5 3H Indole-2-CHj5
2.05 s 3H
1.90 s 3H 5-CHs, 7-CHa, 8-CHs,
1.85 s 3H
1.83-1.67 m 2H 3-CH; (Chroman)
1.62-1.02 m 21H CH, CH;
1.21 s 3H 2-CHj (Chroman)
4 x CH;
0.88-0.83 m 12H {Tocopherol Side
Chain)




x 0.3 CH2C12 Fnd. 78.57 %9.37 % IR (KBr) 1750,1662 cm1 M5(Cl) 667.4
(M) " "H NWR (CDC13) 13 SEP 2006 33 Relative 6 Values [ppml Multiplicity
Identification Intensity 7.91-7.42 m9H Phenyl-H 4.10 q, J =7.2 Hz IH
Phenyl -CHCH3 2.54 J.- 6.6 Hz 2H 4-Cl 42 (Chroman) 2.05 s 3H-- 1.73 19 3 2006
5-CH3, 7-CH3, 8-CH3, 1.69 s 3H 3-CH2 (Chronan), 1.86-1.08 m 26H

Phenyl -CH-CH3, CH CH2 1.21 s 3H 2-C33 (Chroman). 4 x CH3 0.91-0.82 m 12H
(Tocopherol Side Chain) Process for the Synthesis of Three-Conponent
Prodrugs in the Exanple of NSAID-d ycolic Acid-Tocopherol Esters Production
of Benzyl Esters One equivalent (4.5-9.0 mol) of the respective carboxylic
acid is suspended in

Example 4:
CH,
CH,
HC
Q
* CH,
a
Active ingredient components: NSAID: Ketoprofen

Antioxidant: a-Tocopherol
Reaction time 15 hours
Appearance: Light-yellow viscous oil
Purification  Column chromatography: Statibnary phase: Silica gel, Mobile phase:

Petroleum ether/Diethyl ether (Ratio: 3/1)

Elementary Analysis C H

Relative to CysHgr Oy Cld. 7857% 911%
x 0.3 CH,Cl; Fnd. 7857% 9.37%

IR (KBr) 1750, 1662 cm™

MS(CDH 667.4 (M+1)*

"H-NMR (CDCly)
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12H

4 x CH3

(Tocopherol Side Chain)

Process for the Synthesis of Three-Component Prodrugs in the Example of

NSAID-Glycolic Acid-Tocopheroi Esters

Production of Benzyl Esters

One equivalent (4.5-9.0 mmol) of the respective carboxylic acid is suspended in

20 mt of absolute N,N-dimethylformamide, and mixed with 1.5 equivalents of potassivm

carbonate (6.75-13.5 mmol) and a spatula-tip full of sodium jodide. Then, while being

stirred constantly and being cooled with ice, 5.0 equivalents (22.5-45.0 mmbl) of

bromoacetic acid benzyl ester (dissolved in 10 ml of absolute N,N-dimethylformamide) is



mxed with 0.2 g of palladiumon activated carbon per g of benzyl ester. At
a pressure of 13 SEP 2006 35 at nobst 50 Psi, it is hydrogenated at room
tenperature while being shaken constantly (reaction tine: 2.5-24 hi?ggpzb@e
reaction is nonitored by neans of TLC). After the reaction is conpl , e
solution is covered again with nitrogen, the catalyst is filtered off, and
. the solvent is distilled off in a vacgam The crude product that 1is
obtained is purified either by means of recrystallization froma suitable
solvent (e.g., diisopropyl ether) or by columm chromatography. Activation
and Est er addedan fiops within thoowpiead ohe I Ehebatedl ientised untihOeBeBdnnsed ) of the
respective glycolic acid derivative is suspended in 40 m of acetonitrile,
m xed W t borfBpiefd 26 floksibdd; @ittreddliod Bnfd iO76-18Bdyrs Gbaction monitoring by means of
2,4,6-trichloro-1, 3,5-triazine and 1.1 equivalents (1.27-3.20 nmol) of N

met hyl mor giaghi ne, and stirred for 2.5-3 hours at roomtenperature. After 1.0
equi val ent 1.15-2.91 mmol) of a-tocopherol is added (dissolved) in about 5

T oo and L SE P DA ARG ARl oS00t g o v

4- di met hyl am nopyri dine n ch ated t

until the_conversion is as conplete as possiple: e reaction fine is
17-65. 5 h8GreiT hsEPeh RSHPHER if(?falsb@e Hizns fﬁtﬁre%@ Y SEEHONERARYATRE D, t he
solvent is distilled off in a vacuum the residue is taken up in ethyl

acet at e, Beverabganvih piates and petiplesretheyi The omrnpeded ihab is ebtarddds and sat ur at ed
sodi um bi carbonate solution, neutralized with water and predried with

sat ur at edrsodtallined fbinatiisoropyd lethier; dle pudé Substadegythatgs obtaiaedisdiried én thedi um
sulfate, the solvent is conpletely distilled off, and the thus obtai ned
crude pr odestdcatosuitil ichhtsht RieigheRngachéd.col uim  chr omat ogr aphy. 13 SEP 200&

36
| - If a precipitate is formed, the aqueous phase is exhaustively extracted with

dichloromethane. The combined organic phaées are washed several times with saturdfed
sodium chloride solution and dried on anhydrous sodium sulfate. Then, the solvent is.
distilied off. To remove this N,N-dimethylformamide — this has a disturbing effect in
column chromatography — the residue is taken up in ether, and the ether phase is washed
with water as well as saturated sodium chloride solution. After drying on anhydrons
sodium sulfate, the solvent is distilled off, and the crude product that is obtained is

purified by means of column chromatography (silica gel, LM: 1) PE (for eluting

bromoacetic acid benzyl ester), 2) ether (for eluting the product).

Cleavage of the Protective Group by Means of Hydrogenation
One equivalent (4.92-8.17 mmol) of the respectively benzyl ester derivative is’
dissolved in 150 ml of tetrabydrofuran, covered for three minutes with nitrogen and

mixed with 0.2 g of palladium on activated carbon per g of benzyl ester. At a pressure of



Example 5: GHa HNCO CH3 HCHy HCHCH3 F ' CHO CHa I1f,Co "' / / 0 CHa
Active ingredient conponents: NSAID: Naproxen Spacer: dvycolic acid

Ant i oxi dant: a-Tocopherol Reaction time 17 hours Appearance: Dark-yell ow
viscous oil Purification Colum chromatography: Stationary phase: Sifj 2006
gel, Mobile phase: Petroleum Ether Elenentary analysis: CH Relative to
C45H6406 A d. 77.10%9.20% (701.01) BAd. 77.34%8.93% IR (KBr) 1777, 1746
cm' M5 (C) 701.3 (M+1l)'" 1H NWMR (CDCl3) Relative 6 Values [ppn]
Multiplicity lIdentification Intensity 7.69-7.63 m 3H Naphthyl-H 7.42 dd, J
= 8.4 Hz; atymost 0 51, 1 iy hygrogepatedggoom Enmeragne\yeghile being shaken constantly

(reaction time: 2.5-24 hours, the reaction is monitored by means of TLC).

After the reaction is completed, the solution is covered again with nitro gen, the
catalyst is filtered off, and the solvent is distilled off in a vacuum. The crude product that
is obtained is purified either by means of recrystallization from a suitable solvent (e.g.,

ditsopropyl ether) or by column chromatography.

Activation and Esterification with Tocopherol

1.3 equivalents (1.50-3.98 mmol) of the respective glycolic acid derivative is
suspended in 40 m! of acetonitrile, mixed with 0.33 equivalent (0.38-0.97 mmol) of
2,4,6-trichloro-1,3,5-triazine and 1.1 equivalents (1.27-3.20 mmol) of N-
methylmorpholine, and stirred folr 2.5-3 hours at room temperature. After 1.0 equivalent
(1.15-2.91 mmol) of a-tocopherol is added (dissolved) in about 5 ml of absolute
dichloromethane) and one spatula-tip fvll of 4-dimethylaminopyridine, the reaction batch
1s heated to 45-60°C and stirred until the conversion is as complete as possible: the
reaction time 1s 17-65.5 hbufs (reaction monitoring by means of TLC).

For working-up, the solvent is distilled off in a vacuum, the residue is taken up in
ethyl acetate, the orga;nic phase is washed with 2M hydrochloric acid and saturated
sodium bicarbonate solution, neutralized with water and predried with saturated sodiwm
chloride solution. After drying on anhydrous sodium sulfate, the solveht is completely
dis;ﬂled' off, and the thus obtained crude product is purified by means of column

chromatography.



S Values [ppm] Miltiplicity lIdentification Intensity 7.14-7.08 m2H 4.92
d,J13.9Ha 2H -O CH2-COOK 4.83 d, J 15.9 Hz 4.01 g, J = 7.2 Hz 1H

Phenyl -CHCH3 3.90 s 3H-OCH3 2.56t, J = 6.5 Hz 2H 4-CH2 (Chroman1) 2. 07
s 3H1.97 s 3H 5-CH3, 7-CH3, 8-CH3, 1.92 s 3H 1.85-1.69 m 2H 3-CHz I3 SEP 2006
(Chroman) 1.64 d, J = 7.2 Hz 3H Phenyl-CHCH3 1.59-1.08 m21H CH, CH2 1.23
s 3H 2-CH3 (Chroman) 4xCH3 0.88-0.836m 12H (Tocopherol Side Chain) 13 SEP
2006 38 Example 6: CH HaC OCHs HCHs HCH CH H3 0 CH3

Example 5:
Active ingredient components: NSAID: Naproxen
Spacer: Glycolic acid

Antioxidant: a-Tocopherol
Reaction time 17 hours
Appearance: Dark-yellow viscous oil

Purification Column chromatography: Stationary phase: Silica gel, Mobile phase:

Petroleum Ether
Elementary analysis: _ C H
| Relative to CssHssOg Cld. 77.10% 9.20%
(701.01) Fnd. 7734%  8.93%

IR (KBr) 1777, 1746 em™

MS(CD 7013 (M+1)*

"H-NMR (CDCl5)
Relative .
0 Values [ppm} Multiplicity Identification
: Intensity
7.69-7.63 m 3H Naphthyl-H
7.42 dd, J =84 Hz; J=2.0Hz 1H




CH3 0 O HaC 10 Active ingredient conponents: NSAID: |ndonmethacin Spacer:
dycolic acid Antioxidant: a-Tocopherol Reaction time 24 hours Appearance:
Li ght-yel l ow foam resin Purification Colum chronatography: Stationaryj SEP 2006
phase: Silica gel, Mobile phase: Dichloronethane/Petroleumether (Rati

10/1) El enentary Anal ysis CHN Relative to C50H66C1INO7 (828.54) dd. 72. 48
%8.03 %1.69 % Fnd. 72.30 %7.91 % 181 % IR (KBr) 1770, 1736, 1680 cm -1
M5(Cl) 828.3 (MF1l)+ 'H NWR (CDCl 3) 13 SEP 2006 39 Relative 6-Values [ppm
Multiplicity Identification Intensity 7.62-7.58 m2H Phenyl-H 7.44-7.40 m

2H 6.97 d, U 2.5 Hz 1H Indole-H4 6.86 d, |J Rel&tive Hz 1H I ndol e- H7
& Values [ppm] Multiplicity ~ Identification
Intensity
7.14-7.08 m 2H
492 d,J=159Hz
2H -0-CH;-COOR
4.83 d,J=159Hz
4.01 q,] =72 Hz 18 Phenyl-CH-CH;
3.90 s 3H -OCH;
356 LT-651z Pt 4-CH; (Chioman)
2.07 s 3H
1.97 s 3H 5-CHs, 7-CHs, 8-CHj,
1.92 5  3H
1.85-1.69 n ZH 3-CH; (Chroman)
1.64 d,J=72Hz 3H Phenyl-CH—CH_o,
1.59-1.08 m 21H CH, CH,
173 s 30 2-CHj (Chroman)y
4 x CHs
0.88-0.83 m 12H (Tocopherol Side
Chain)




dd, J = 9.1 Hz; J =2.56.65 1H Indole-H6 Hz 4.92 s 2H -O CHzZ-CODA 3.81 s
2H I ndol e-C112-COOK 3.78 s 3H-OCH3 2.56t, J = 6.2 Hz 2H 4-CHz (Chroman)
2.37 s 3H Indole-2-CH3 2.07 s 3H 1.95 s 3H 5-CH3, 7-CH3, 8-CH3, .91 s 3H
1.82-1.72 m2H 3-CHZ (Chroman) 1.59-1.06 m21H CH, CH2 1.23 s 3H£ (?Eﬁ UBE
(Chroman) 4xCH3 0.88-0.83 m 12H (Tocopherol Side Chain) 13 SEP 20 % 8
Example 7: CH3 CH CH HCOHCH HCHa CHa CH 1CH | ~ O ~O,,.
\/ 38

s CH
i ° SW
CH,
(:1/\“/('7 I
o 3

Example 6:

: };«.o
Gl
Active ingredient components: NSAID: Indomethacin
Spacer: Glycolic acid
Antioxidant: a-Tocopherol

Reaction time 24 hours
Appearance: Light-yellow foam resin
Purification  Column chromatography: Stationary phase: Silica gel, Mobile phase:
Dichloromethape/Petroleum ether (Ratio: 10/1)
Elementary Analysis C H N
Relative to CsoHgsCINO; (828.54) Cld. 7248% 8.03% 1.69%
| Fnd. 7230% 791% 181%
IR (KBr) 1770, 1736, 1680 cm™
MS(CI}' 828.3 (M+1)"

"H-NMR (CDCls)



Active ingredient conponents:
Ant i oxi dant :

vi scous oil
gel,

Mobi | e phase:

a- TocoPher ol

NSAI D:  Dexi bupr of en
Reaction time 47 hours Appearance:
Purification Colum chronmat ography: Stationary phase:

Petrol eum et her/ Di et hyl ether (Ratio:

Spacer:

Li ght
S

Analysis CH Relative to C44116805 (677.03) Cld. 78.06 % 10.12 %

77.84 %9.94 %

Rel ati ve

Val ues [ppn] Miultiplicity ldentification

IR (KBr) 1780,1749 cm391 M5(Cl) 677.5 (Mtl)'
S Values [ppm] Miultiplicity lIdentification
d,J=8.0Hz 2H Phenyl-H 7.07 d, J = 8.0 Hz 2H 13 SEP 2006 41 Rel ative
Intensity 4.92 d, J = 15.9 Hz 2H

Intensity 7.24

- O CH2- COOK
Relative
d-Values [ppm] Multiplicity Identification
Intensity
7.62-7.58 m 2H ,
Phenyl-H
7.44-7.40 m 2H
6.97 d,J=25Hz 1H Indole-H4
6.86 d,]=91Hz 1H Indole-H7
dd,J=9.1HzJ=25 |
6.65 1H Indole-H6
Hz
492 8 2H -0-CH,-COOR
3.81 S 2H Indole-CH>-COOR
3.78 S 3H -OCH3;
2.56 t,J=62Hz 2H 4-CH; (Chroman)
2.37 s 3H Indole-2-CHj
2.07 s 3H
1.95 S 3H 5-CHj3, 7-CHs, 8-CHs,
1.91 § 3H
1.82-1.72 m 2H 3-CH; (Chroman}
1.59-1.06 m 21H CH, CH,
1.23 s 3H 2-CHjs (Chroman)
4 x CH3
0.88-0.83 m 12H (Tocopherol Side

Chain)

G ycolic acid

3 GEP 2006
4/ 1) El enentary

' H NMR ( CDCL3)




4.81d, J =15.9 Hz 3.85 9, J = 7.3 Hz 1H Phenyl-CHCH3 2.58 t, J = 6.8 Hz
2H 4-CHZ (Chroman) 2.42 d, J -=7.0 Hz 2H -CH2-CH(CH3)2 2.08 s 3H 1.99 s 3H
5-CH3, 7-CH3, 8-CH3, 1.95 s 3H 3-CH2 (Chronan), 1.89-1.69 m3H - F
-CH2-CH(CH3)2 1.59-1.08 m 24H Phenyl -CH CH3, CH, CH2 1.23 s 3H 2&&@2}@53
0.90-0.83 m 18H (Tocopherol Side Chain) ,IIl -CH2-CH(CH3)2 Exanple 8: CH3
HCOCHS HCHHCHCHs Pi CH CIlI CHf NHO C 1 3 SEP 2006 42 Active

i ngredi ent conponents: NSAID: Diclofenic acid

Example 7:
. CH,
HG o e K OH H_CH  oH,
CH, 0! e MCHB
CH, O\)ko
b 0 CH,
Active ingredient components: NSAID: Dexibuprofen
Spacer: Glycolic acid
Antioxidant; a-Tocopherol

Reaction time 47 hours

Appearance: Light-yellow viscous oil

Purification - Column chromatography: Stationary phase: Silica gel, Mobile phase:
Petroleum ether/Diethyl ether (Ratio: 4/1)

Elementary Analysis C H

Relative to C4yHesOs (677.03) Cld. 78.06% 10.12%

Fond. 77.84% 994 %

IR (KBr) 1780, 1749 cm™
MS(CI) 677.5 (M+1)"
"H-NMR (CDCl3)
Relative
& Values [ppm] Multiplicity Identification
Intensity
7.24 d,J=80Hz 2H
_ Phenyl-H
7.07 d,]=8.0Hz 2H '




Spacer: dycolic acid Antioxidant: a-Tocopherol Reaction tinme 34 hours
Appear ance: Wi te-yellow sh resin Purification Colum chromatography:
Stationary phase: Silica gel, Mbile phase: Dichloronethane/ Petr ol eé{rb tﬂﬁg
(Ratio: 4/1) Elenentary Analysis CHN Relative to C45H61C1210s ( 766 63
Cld 70.48 %8.02 %1.83 % Fnd. 70.76 %8.17 % 1.74% IR (KBr) 3368, 1763,
1745 cmi M5(Cl) 766.2 (MF1l)' 'H NWR (GDC13) Relative S Values [ppm

Mul tiplicity Identification Intensity 734-7.24 m3H dt,J=7.7Hz,J=1.7 7.42
1H Hz Phenyl-H 7.01-6.92 m2H 6.55 d,J=8.0Hz 111 13 SEP 2006 43 Rel ative

8 Values [ppml Multiplijcity lIdentificatijorReldtiveensity

-0 Values [ppm] Multiplicity Identification
Intensity
4.92 d,1=159Hz
2H -0-CH;-COOR
4.81 d,J=159Hz
3.85 q,J=73Hz 1H Phenyl-CH-CHj;
~2.58 t,J=68Hz 2H 4-CH;, (Chroman)
242 d,J=70Hz 2H -CH,-CH(CH3),
2.08 s 3H
1 1.99 S 3H 5-CH3, 7-CH3, 8-CHs, |
1.95 § 3H
_ o 3-CH; (Chroman),
1.85-1.69 | m 3H
-CH,-CH(CHs),
1.59-1.08 m 24H | Phenyl-CH-CH5, CH, CH; |
1.23 § 3H 2-CH3
4 x CH3
0.90-0.83 m 18H {Tocopherol Side Chain)
-CH,-CH(CH3);
Example 8:

G, oh
Q o CH 3
- s]
! g
. CH,
NH 8]
Ci



s' (br) 1HNH 4.95 s 2H -0-CH2-COOR 3.96 s 2H Ph-CH2-COOR 2.57 t, J
6.8 Hz 2H 4-CH2 (Chroman) 2.07.s 3H 2.00 s 3H 5-CH3, 7-CH3, 8-CH3, 1.95
3H 1.85-1.69 m2H 3-CH2 (Chroman) 1.60-1.08 m21H CH, CH2 1.22 s 3H
-CH3 4xCH3 0.88-0.82 m 12H (Tocopherol Side Chain) Exanple 9: ?;&?
CH3 HCH3 CH3 CHs v v '"CHs 00 ~f /NHCHaH9C:HBlSSEP20064 tlve
I ngredi ent conponents: NSAID. Mefenanm g acid Spacer: dycolic acid

Ant i oxi dant: a- Tocopher ol

Active ingredient components: NSAID: Diclofenic acid
Spacer: Glycolic acid
Auntioxidant: a-Tocopherol

Reaction time 34 hours

Appearance: White-yellowish resin

Purification  Column chromatography: Stationary phase: Silica gel, Mobile phase:
Dichloromethane/Petroleum ether (Ratio: 4/1)

Elementary Analysis C H N

Relative to Cs5HgC1oNOs (766.90) Cld. 7048% 8.02% | 1.83 %

Fod. 7076 % 817% 1.74%

IR (KBr) 3368, 1763, 1745 cm™
MS(CD) : 766.2 (M+1)*
TH-NMR (CDCl5)
Relative
8 Values [ppm] Multiplicity . Identification
Intensity
7.34-7.24 m 3H
dt,J=7.7Hz,J=1.7
7.42 1H
Hz Phenyi-H
7.01-6.92 m 2H
6.55 d,J=80Hz 1H




Reaction tinme 66 hours Appearance:
Col utm chromat ography: Stationary phase:
Di chl or onet hane/ Petrol eum et her (Rati o:

Li ght-yell ow foamresin Purification
Silica gel,
10/1) Elenentary Analysis C H

Mobi | e phase:

Rel ative to CA6H65NCE (712.03) Cid. 77.60 %9.20 % 1.97 % Fnd. 77.34 5%P829@67

%2.12 %

(CDA 3) Rel ative

s.1H NH dd, J=8.0Hz,J=1.6

IR (KBr) 3336, 1779, 1690 cm-1 M5(Cl) 712.3 (Mtl)+
S Values [ppm Miltigalicity Identification
8.08 1H Hz Phenyl

-H 7.

" H NVR
Intensity 9.12
30-7.01 in 4H 6. 73-6. 63

in 2H5.11 s 2H -0-CH2-COOR 2.59 t, J = 6.5 Hz 2H 4-CH2 (Chronan) 13 SEP
2006 45 Relative S Values [ppm MiltipliciReJativenti fication
8 Values [ppm ] Multiplicity : Identification
Intensity
6.70 's' (br) 1H NH
4.95 s 2H -0-CH;-COOR
3.96 s 2H Ph-CH,-COOR
2.57 t,J=6.8Hz 2H 4-CH; (Chroman}
2.07 s 3H
2.00 s 3H 5-CH3, 7-CH3, 8-CH3,
1.95 s 3H
1.85-1.69 m 2H 3-CH; (Chroman}
1.60-1.08 m 21H CH, CH,
122 s 3H 2-CH;
4 x CH;
0.88-0.82 m 12H (Toqopherol Side
Chain)
Example 9:
" s H_ CH cH oH

Ci,




Intensity 2.33 s 3H2 x Ph-CH3 2.16 s 3H 2.09 s 3H 2.06 s 3H 5-CH3, 7-CH3,
8-CH3, 2.02 $ 3H 1.86-1.70 m2H 3-CH2 (Chroman) 1.58-1.02 m21H CH, CH2
1.23 s 3H 2-CH3 4x CH3 0.88-0.82 m 12H (Tocopherol Side Chain) Exanpl es of
Combi ned Bi oprecursor-Carrier Prodrugs: The reduction of the keto fqgogqumﬁ
Is carried out within the scope of the cleavage of the benzyl protective
group by reaction with hydrogen at 504®si in the presence of a suitable
catal yst; after the necessary anmount of hydrogen is taken up, the reaction
is halted. Then, the correspondi ng 0-acylated glycolic acid is activated
and react édtivd ingredicowpipenaits: 13 SISAIRO06 MeéfeEsmarepicsl 10: CH3 HC 0 OH3 H
CH3 HCHs CHs OH CH CH3 '
Spacer: Glycolic acid

Antioxidant: a-TocopheroI
Reacﬁon time 66 hours
Appearance: Light-yellow foam resin
Purification  Column chromatography: Stationary phase: Silica gel, Mobile phase:
Dichioromethane/Petroleum ether (Ratio: 10/1)
Eleméntary Analysis o C H N
Relative t0 CasHgsNOs (712.03) Cld. 77.60% 920% 1.97%

Fad. 7734% 897% 212%

IR (KBr) 3336, 1779, 1690 cm™
MS(CI) 7123 (M)
"H-NMR (CDCly)
Relative
& Values [ppm] Multiplicity Identification
Intensity
9.12 s 1" NH
dd,J=80Hz, T=1.6
8.08 1H
Hz
Phenyl-H
7.30-7.01 m 4H
6.73-6.63 m - 2H
511 s 2H -0-CH,-COOR
2.59 t,J=6.5 Hz 2H 4-CH, (Chroman)




0 CH, Active ingredient conponents:
Ket oprofen Spacer: dycolic acid Antioxidant:
60 hours Appearance: Light-yellow viscous oil

chromat ography: Stationary phase: Silica gel, Mobil

Di chl or omet hane/ Petr ol eum et her (Rati o:

NSAID: (C=O-partially reduced
a- Tocopher ol
Purification Col um

e phase:

Reaction tinme

13 SEP 2006

4/ 1) Elenentary Analysis C H

Rel ative to CA7TH6606 Cld. 76.20 %9.00% x 0.2 CH2Cl2 Fnd. 76.35 %8.83% IR
(KBr) 3428, 1775, 1746 cnfr MS(Cl) 727.6 (Mr1)+ 'H NMR (CDA 3) Relative S

Val ues [ppn] Miltiplicit

5.69 S 1H QH OH 13 SEP 2006 47 Rel ative |6 Réhdtives {[ ppm] Multiplicit
I denti fi cat|i @WValbed[ppai]ty 4. SRIutiplidityO- CH2- COOK  3.184 didentificafio) Hz
Phenyl - CH QH3 Intensity
233 s 3H
2 x Ph-CH;
2.16 S 3H
2.09 s 3H
2.06 S 3H 5-CHz, 7-CH3, 8-CHs,
2.02 s 3H
1.86-1.70 .m 2H 3-CH; (Chroman)
1.58-1.02 m 21H CH, CH;
1.23 S 3H 2-CHs
4 x CH3
0.88-0.82 m . 12H {Tocopherol Side
Chain)

Examples of Combined Bioprecursor-Carrier Prodrugs:

The reduction of the keto function is carried out within the scope of the cleavage

of the benzyl protective group by reaction with hydrogen at 50 Psi in the presence of a

suitable catalyst; after the necessary amount of hydrogen is taken up, the reaction is

halted. Then, the corresponding O-acylated glycolic acid is activated and reacted with

tocopherol.

| dentification Intensity 7.36-7.17 M 9H Phenyl - H

y
1H



2.56t, J =6.6 HZ 2H 4-CH2 (Chroman) CHCH 2.45 s (br) 1H

(D20- exchangeable) 2.08 s 3H 1.96 s 3H 5-CH3, 7-CH3, 8-CH3, 1.93 s 3H
1.84-1.67 m2H 3-CH2 (Chroman) 1.52 d, J = 7.0 Hz 3H Phenyl - CH CH3
1.60-1.09 m21H CH, CH2 1.18 s 3H 2-CH3 (Chroman) 4x CH3 0.88-0.8 ankéﬂa
(Tocopherol Side Chain) Exanple 11: CHa HCCHHCHH CHs CHa 0] 08,
xI H A\ O '"'p/ OCH Active ingredient conponents: NSAID. (C=0 -reduced
Ket oprof en 13 SEP 2006 48 Spacer: A ¥€olic acid Antioxidant: a-Tocopherol

Example 10:

B o
H,C o f 7 HUOH H .OH  CH,
aH o i "m/\)'\/\)'\/\/l\cH
o\/u\ s
0
) CH,

Active ingredient components: NSAID: (C=0)-partially reduced Ketoprofen
Spacer: Glycolic acid
Antioxidant: a-Tocopherol

Reaction time 60 hours
Appearance: Light-yellow viscous oil
Purification  Column chromatography: Stationary phase: Silica gel, Mobile phase:

Dichloromethane/Petroleum ether (Ratio: 4/1)

Elementary Analysis C H
Relative to Cs7HgOs Cld. 7620% 9.00%
x 0.2 CHCl, Fnd. 7635% 8.83%
IR (KBr) 3428, 1775, 1746 cm™
MS(CI) 727.6 (M+1)*
"H-NMR (CDCly)
Relative
d Values [ppm] Multiplicity . Identification
' Intensity
7.36-7.17 M SH Phenyl-H
5.69 S TH CH-OH




Reaction tinme 60 hours Appearance: Light-yellow viscous oil Purification

Col um chromat ography: Stationary phase: Silica gel, Mbile phase:

Di chl or omet hane/ Petrol eum ether (Ratio: 4/1) Elenentary Analysis CH 3

Rel ative to CA7TH6606 O d. 78.60 %9.37 % x 0.4 H2O Fad. 78.58 % 9. 11908FF |26
(KBr) 1779, 1748 cm 1 M5(Cl) 711.3 (MmM+l)' 1H NWR (CDC13) Relative 6

Val ues [ppml Multiplicity Identificatigm Intensity 7.30-7.01 m 9H Phenyl -H
4.91 d,J=16.1Hz 2H -O-CH2-OOCR 4.80 d,J=16.1 Hz 3.92 s 2H

Phenyl - CH2- Phenyl ene- 3.83 q, J = 7.1 Hz 1H Phenyl-CHCH3 2.58t, J = 6.6

Hz 2H 4-CH2 (Chroman) 2.08 s 3H 5-CH3, 7- @dBtive- ¢H3, 1.98 s 3H 13 |SEP 2006
49 Rel ati Ve o Valies [ppml}[ ppn] Multiplftlityci ty || denti fi dati olidentification
Intensity
4.82 s 2H -0-CH,-COOR ~
3.84 q.f=70Hz 1H Phenyl-CH-CHj;
2.56 t,]=66Hz 2H 4-CH; (Chroman)
CH-OH
245 s (br) 1H
(D20-exchangeable)
208 ] 3H
1.96 ] 3H 5-CH3, 7-CH3, 8-CH3',
1.93 , 8 3H
1.84-1.67 m 2H 3-CH; (Chroman) -
1.52 d,J=7.0Hz 3H Phenyl-CH-CH3
1.60-1.09 m H | Cif, CH;
1.18 s 3H 2-CH3 (Chroman}
4x CH3
0.88-0.83 m 12H
(Tocopherol Side Chain}

Example 11:
cH,
cH, e I W
\ on,
o,
0 GH,

Active ingredient components: NSAID: (C=0)-reduced Ketoprofen .



Intensity 1.94 s 3H 1.85-1.73 m 2H 3-CHZ (Chroman) Phenyl - CH CH3, CH,
1.59-1.02 m24H CHZ 1.23 s 3H 2-CH3 (Chronan) 4x CH3 0.89-0.83 m 12H
(Tocopherol Side Chain) The chem cal conpounds according to the invention
that contain tocopherol and at |east one other pharnaceutical actiwd SEP 2006
ingredient are suitable for healing or prophylaxis of, in particular,
i nfl ammat ory di seases because of their4&different pharnmaceutical active
i ngredi ent groups, since the pharmaceutical active ingredient that is
selected preferably fromthe group of non-steroidal anti-inflammatory
agents reduces or even interrupts %ﬁ@eri i nf | &dyaationsidpr ocess, whereas the
tocopherol radical acts as an antioxidant. I'n these chem cal conpounds, the
_ pharnmaceutical active ingredi eintiokidhnti S usqdrca@pmbll as the tocopherol
that is used are linked to one another either directly or via a spacer. Wen

used as aﬂb@&;dmﬁ:‘?éjﬁbﬁ@ulrs agent or prodrug, this chem cally-attached
conbi nation of two pharnmaceutical active ingredients produces a higher

degree of gffecti e i ncreased conpatibility for the patients.
These advé'ﬁ)[p%%% &gﬁﬁg@@ gﬁmﬁﬁoﬁsed in particular in the case of
| ong- termth rapy, as |1s necessa n di sgases of the central
nervous sydf g‘ﬁa}uoﬁo %Qlugﬁlf gmogreﬁ/hg(, E@uor@ry §‘§F3 8&niobitRhaH t he form of
their racemates, enantioners or

Dichloromethane/Petroleum ether (Ratio: 4/1)

Elementary Analysis C H
Relative to CyHgsOs Cld. 7860% 937%
x 0.4 H,0 Fnd. 7858% 9.11%
IR (KBr) 1779, 1748 cm™?
MS(CI) 711.3 (M+1)*
"H-NMR (CDCls)
Relative
& Values [ppm] Multiplicity Identification
Intensity
730-7.01 m o/ PhenylH
4.91 d,J=16.1Hz
2H -0-CH,-COOR
4.80 d,J=16.1Hz
3.92 ] 2H Phenyl-CH,-Phenylene-
383 q,J=7.1Hz i " Phenyi-CH-CH;
2.58 t,J=06.6Hz 2H 4-CH2 (Chroman)
2.08 $ 3H 5-CHs, 7-CHa, 8-CHs,
1.98 S ' 3H




di astereoners with general formula | R,A "™ 8 Toc in which R where Ris not
acetylsalicylic acid, stands for the unchanged portion of a variable
pharmaceutical active ingredient nolecule, B stands for a spacer, and T

with the fornula R FY" ~ ~~~ H Qi3 t4 CH~ Gy Toe CH R and RJ SE&ZUBB
and R'"' are equal to H or nethyl stands for tocopherol and A stands for
C=X, SO, X or CH2, whereby X is equal4ggo O, Sor NR (when n > 1) or S or
NR (when n = 0), and B neans a grouping X-R2-Y with Y equal to C=X, SOm or
C(XR3)R4, and n is equal to O to 6, preferably 0, 1, 2 or 3, and m stands
for I or |2, whereby Rl|stands for H, Cl]|t®efdtivealkyl, preferably Cl, to
C6- al kyl dr &Watues [ppai] or anMangplicwy Her radi cal tlhat igedtifediéh via |a Cl to
C6- spacer,| preferably Cl to C3, and wherelemityl § sel ected fromthg group

al kyl ene, jaryl ene or Het spacers as well as conbijnati ons thereof, er eby
the | atterarefigked—to—one—angther—ertter g regttyor—viaradieal A or
via groupi ng X - ,&j XP, whereby o and p ar¢ equal tq O, 1 or 2, and tjhe

| atter can-be-the -same--or different, and \Mhn h\l E and.. R4 st and.for H C1
to Cl10-al Ky 1p$%%g$abl3 d-cs-#kyl or aryl 2 or aﬁ%ﬁuﬁa%t r adi cal
that is bonded via a Cl to C6 spacer,. pref erablv Cl to C3-spacers. [51 13
SEP 2006 {2. Conpound of general fornula|l accor di|ngPheayeCHiGH4 CH,n [whi ch
R-A for A |lequal3%-b0Z=0 fefers tanan acyl |radi4dhl qf a pharmaceutical| active -
ingredientf] fromthe group of the non-steroidal anti-infl aHmtory agents.

1.23 s 3H 2-CHs (Chroman)
4 x CH3
0.89-0.83 m 12H |
(Tocopherol Side Chain)

The chemical compounds according to the invention that contain tocopherol and
at least one other pharmaceutical active ingredient are suitable for healing or prophylaxis
of, in paﬁi@lm, inflammatory diseases because of their different pharmaceutical active
ingredient groups, since the pharmaceutical active ingredient that is selected preferably
from the group of non-stéroidal anti-inflammatory agents reduces or even interrupts the
inflammatory process, whereas the tocopherol rédical acts as an antioxidant. In these
chemical compounds, the pharmaceutical active ingredient that is used as well as the
tocopherol that is used are linked to one another either directly or via a spacer. When
used as a pharmaceutical agent or prodrug, this chemically-attached combination of two
pharmaceutical active ingredients produces a higher degree of effectiveness or an

_ increased compatibility for the patients. These advantageous effects can be used in
particular in the case of long-term therapy, as is necessary, i.a., in diseases of the central

nervous system.



- 3. Conpound according to claim2, in which RRA for A equal to C=0

represents an acyl radical of a non-steroidal anti-inflamatory agent that
is -selected fromthe group of diclofes c acid, ibuprofen, indoneth chgb

ket opr of en, nmefenam c acid, naproxen as well as derivatives thereof 2006
especi al l'y reduction products of indomethacin as well as of ketoprofen. 4.
Chem cal aoanmsind of general fornula | according to claim1, in which
radicals Rl, R2, R3, and R4 are selected fromthe group of . hydrocarbons
that are unbranched branched or cyclic, saturated or partially unsaturated

with double ancigrtiiBhdiandts e T HPREL LU cHRRLAGILET 10 At T east

one with F, pl ace, Ferer CORE,

~ COOR6, COCORS6, disteredthers sviflRERT formtuds Bi n radl cals R6 and R7 stand for H,

Cl to Ao-alkyl, aryl, heteroaryl or for a Cl to C6-spacer- bonded aryl or
heteroaryl radical. 5. Chenical conmpound of general fornula | according to
claim1, in which the aryl rad|% s sal ed fromthe group of phenyl
radi cal s that are unsubstitut ey or\%' %ubst Togked in at | east one place,
preferably with F, d, Br, CN, alkyPF, 73, N2, NR6R7, CHO, SOmal kyI OH,
oW COR6, COORG, COCCR6, CO\IR6R7 or- CSNR6R7 or are aryI or

Het - substi tuted, whereby the phenyl adical is optionally condensed with
ot her cyclic conpounds, wherein radi{ als R6 and R7 stand for H Cl to
Clo-al kyl, aryl, heteroaryl or for a Cl to C6-spacer-bonded.aryl or

het er oar yIinmd@blﬂhlwhefeRMaoeiylsaimyﬁomid smefndgémtethahndhanmlmrﬂioracﬁ:a)r ding to
claiml wth ubstitution, accor ope_of cl to 6, wherein the
et radi calRnable phagEATeuticsl agion B mofecalSe Poganel @%?ﬁap%aa# 88p of

sat ur at ed, it isabHhal,ed or aronatic nDnocycllc or bicyclic heterocyclic
conpounds

Toc =

and' R’,R” and R’’" are equal to H or methyl stands for tocopherol and A
stands for C=X, SOy, X or CH;, whereby X is equal to 0, S or NR’ (when n > 1)
or S or NR’ (when n = 0), and B means a grouping X-R%-Y with Y equal to C=X,
SOy or C(XR*)R*, and n is equal to 0 to 6, preferably 0, 1, 2 or 3, and m stands for I
“or 2, whereby R! stands for H, C,; to C,p-alkyl, preferably C;, to Cs-alkyl or aryl,
Het or an aryl or Het radical that is bonded via a C; to C¢-spacer, preferably C1 to
Cs, and whereby R?is selected from the group alkylene, arylene or Het spacers
as well as combi.iations thereof, whereby the latter are linked to one another cither
' directly or via radical A or via grouping X,-A-X;, whereby o and p are equal to 0, 1
or 2, and the latter can bé the same or different, and whereby R® and R* stand for
H, C to Cyp-alkyl, preferably C;-Cg-alkyl or aryl, Het or an aryl or Het radical that is

bonded via a C; to Cg spacer, preferably C, to Cs-spacers.



~with 5to 10 ring nmenbers as well as at |east one heteroatom preferably 52

13 SEP 2006 nitrogen, oxygen and/or sulfur, whereby optionally the &

het erocyclic conpound is fused to anojiher carbocyclic conmpound or 13 SEP 2006
het erocyclic conmpound. 7. Chem cal conpounds in the formof their
racemates, enantioners or diastereoners wth general formula 1 (1) RO. Y

Too 1 ('1) 2.nOumpoinRofpehefslGolame Iabeordgnb 0mirads af ¢hitg - e of clains 1
to 6. 8. Chemnical conpounds in the formof their racemates, enantioners or

di ast er eormer s wAYH 1o &rmél wafers & aupeyl radicyl of e pharmaceyticsl agpdagediest (2)  in
Mo 6 o ndwE e S Bor AR AR RIS SBISTD L0 Conanti omer s

|l to 6. 9. Chemc icCeémat es, enantioners
or diastereoners of general fornmula 1 (3) 53 13 SEP 2006 Rlp‘'.,,0,Toc O

in which R and Toc have the meani ng accordi n&_to one of clainms 1 to 6. 10.

Carri er - | i nkdd Gomeppuaggceasdingda-caiay bilaarhiek-Aifar Asaval rG=Agent s and
' represents an acyl radical of a non-steroidal anti-inflammatory agent that is
| selected from the group of diclofenic acid, ibuprofen, indomethacin,
ketoprofen, mefenamic acid, naproxen as well as derivatives thereof,

especially reduction products of indomethacin as well as of ketoprofen.

4. Chemical compound of general formula I according to claim 1, in which
radicals R!, R?, R?, and R* are selected from the group of hydrocarbons
that are unbranched, branched or cyclic, saturated or partially unsaturated |
with double and/or triple bond(s), unsubstituted or substituted in at least one -
place, preferably with F, Cl, Br, CN, NO,, NR®R’, CHO, SOpalkyl, ORS,
COR®, COOR®, COCOR®, as well as CONRR’, wherein radicals R® and R’
stand for H, C; to Cyp-alkyl, aryl, heteroaryl or for a C; to Cg-spacer-

bonded aryl or heteroaryl radical.

5. Chemical compound of general formula 1 according to claim 1, in-which
the aryl radical is selected from the group of phenyl radicals that are
unsubstituted or are substituted in at least one place, preferably with F, ClI,
Br, CN, alkyl, CFs;, NO,, NR°R’, CHO, SOalkyl, OH, OR®, COR®, COOR®,
COCORS, CONR®R’, or CSNR°R’ or are aryl- or Het-substituted,_whereby
the phenyl radical is optionally condensed with other cyclic compounds,
wherein radicals R® and R’ stand for H, C; to Cyo-alkyl, aryl, heteroaryl or

for a C; to Cg-spacer-bonded aryl or heteroaryl radical.

6. Chemical compound of general formula I according to claim 1 with a
substitution according to one of claims 2 to '6, wherein the Het radical
represents a compound that is selected from the group of saturated,
unsaturated or aromatic monocyclic or biéyclic heterocyclic compounds

with 5 to 10 ring members as well as at least one heteroatom, preferably



t ocopherol containing at | east one chem cal conpound according to one of
clains 1 to 9 inisolated formor as a physiologically harm ess salt and/or
solvate. 11. Conbi ned bi oprecursor-car®ier prodrugs containing at |EaSEP Wi
chem cal conpound according to one of clains 1 to 9 in isolated formor as
a physiologically harm ess salt and/or solvate. 12. Conbined .

bi opr ecur sor - caitrdgen, ps:ogetgand@cokulifing twhendbgi mpfidnallvhethei hensyolic nore
addi ti onal derivatizati.on e perf rmed on pharnmaceutically active radica
R or on the t otYPREIHI 1f ok @£WO fQOtP¥d§€@§3T ¢ FHeOPIGd @Etﬁ@ﬁ“ﬁwcgcconblned
bioprecursor-ca&hkﬁﬁ(prodrug ‘according to claim11l or 12, wherein the
function that 1Is aracteristic of the bioprecursor is |ntroduced by
reduction reaction. 14. Pharmaceutical agent containing at |east one

chem cal ound according to one of clainse 1 to 9 in isolated formor as
a physi ol og:%aChymh@ﬁlnﬁs@sBoum&l in ghel/formsof Vagie ra¢@nasocesstidmers he
producti on of har naceut.j nt ac dlng to claim 14, wherein at |east
one cheni cal cgﬁ?g‘&m?&l%% eﬁlﬁra?go ai clains Ito 9 in isolated form
and/or in the formof the correspondi ng physiologically 13 SEP 2006

harm ess salt and/or solvate is mxed with additives that are common in
phar maceutics. 16. Use of a chem cal conpound according to one of clains 1
to 9 inisolated formor in the fo of-Qhe correspondi ng physiol ogically
harm ess salts and/or solvates for thelprod&ie€i on of pharnaceutical agents
for treatnment or prophylaxis of degengrative di seases of the centra
nervous systens, such as Al zheiner's sease, Lewy body denenti a,

Par ki nson' s di sease, T {1) - :

in which R and Toc have the meaning according to one of claims 1 to 6.

8. Chemical compounds in the form of their racemates, enantiomers or

diastereomers with general formula I(2)

R Q ' Tec
Y \Spaaermc}/
5 _

1 2)

in which R, spacer, as well as Toc have the meaning according to one of claims [ to
6.

9. Chemical compounds in the form of their racemates, enantiomers or

diastereomers of general formula T (3)



Hunti ngton's di sease (chorea), nultisystem atrophy and other simlar

di seases. 17. Use of a chem cal conpound according to one of clains Ito 9 in
isolated formor in the formof the correspondi ng physiologically harnl ess
salts and/or solvates for the productiion of pharnaceutical agents ffﬁEP 6
treatment of pain conditions or inflammtion reactions, in particJIa f@p

| ong-term therapy of chronic conditions 18. Use of a chem cal conpound
according to one of clains 1 to 9 in isglated formor in the form of
correspondi ng physi ol ogi cally harnmnl ess alts and/or solvates for the
production of pharnmaceuti cal {%%pﬂqaq,Tbe adm nistered in a peroral,
transdermal, transnucosal, recta i ithal ath onal , or intracerebroventricul ar
manner. 19. Use of a chem cal coppound according to one of clainms 1 to 9 in
i solated formor in the form of e correspondi ng physi ol ogically harnmnl ess
salts and/or solvates for thd productioniQH phar maceuti cal agent
admnistration forns that are suitable for inplants and/or injections and/or
i nf usi ons.

in which R and Toc have the meaning according to one of claims 1 to 6.

10. Carrier-linked prodrugs for non-steroidal anti-inflammatory agents and
tocopherol containing at least one chemical compound according to one of
claims 1 to 9 in isolated form or as a physiologically harmless salt and/or

solvate.

11. Combined bioprecursor-carrier prodrugs containing at least one chemical -
compound according to one of claims 1 to 9 in isolated form or as a

physiologically harmless salt and/or solvate.

12, Combined bioprecursor-carrier prodrugs according to claim 11, wherein one or
more additional derivatizations are performed on pharmaceutically active

radical R or on the tocopherol radical.

13. Process for the production of a combined bioprecursor-carrier prodrug
according to claim 11 or 12, wherein the function that is characteristic of the

bioprecursor is introduced by reduction reaction.

14. Pharmaceutical agent containing at least one chemical compound according
to one of claims 1 to 9 in isolated form or as a physiologically harmless

salt and/or solvate.

15. Process for the production of a pharmaceutical agent according to claim
14, wherein at least one chemical compound according to one of claims I to 9 in

isolated form and/or in the form of the corresponding physiologically



16.

17.

18.

19.

> 13 SEP 2006

harmless salt and/or solvate is mixed with additives that are common in

pharmaceutics.

Use of a chemical compound according to one of claims 1 to 9 inisolated
form or in the form of the corresponding physiologically harmless salts

and/or solvates for the production of pharmaceutical agents for treatment
or prophylaxis of degenerative diseases of the central nervous systems,
such as Alzheimer's disease, Lewy body dementia, Parkinson's disease,
Huntington's disease (chorea), multisystem atrophy and other similar

diseases.

Use of a chemical compound according to one of claims I to 9 in isolated
form or in the form of the corresponding physiolc;gically harmless salts
and/or solvates for the production of pharmaceutical agents for treatment of
pain conditions or inflammation reactions, in particular for long-term

therapy of chronic conditions

Use of a chemical compound according to one of claims 1 to 9 in

isolated form or in the form of corresponding physiologically harmless

salts and/or solvates for the production of pharmaccutical agents that'can

be administered in a peroral, transdermal, transmucosal, rectal,

inhalational, or intracerebroventricular manner.

Use of a chemical compound a’ccordihg to one of claims 1 fo 9in
isolated form or in the form of the corresponding physiologically harmless
salts and/or solvates for the production of pharmaceutical agent
administration forms that are suitable for implants and/or injections and/or

infusions.



